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GAS AND WATER PIPES. 


14 to 12 m. BORE, 








THOMAS ALLAN & SONS, 
Bon Lea Foundry, 
SOUTH STOCKTON-on-TEES. 





Aso MANUFACTURERS OF 
SANITARY & RAIN-WATER PIPES, HOT WATER 
PIPES, STABLE FITTINGS, RANGES, STOVES, 
And GENERAL CASTINGS. 
Guascew OFFICE: 24, oe E Square, 
Re z — ms 


‘* SPRINGBANE, GLASGOW. 


— ESTABLISHED 1830.— 


PARKER & LESTER, 


Woanufacturers & Contractors. 





Taz Onty Maxers oF 


PATENT ANTIMONY PAINT, 


y |Parker’s Imperial Black Varnish, 


Oxide Paints, Oils, and General Stores 
for Gas and Water Works. 





WORKS: 
ORMSIDE STREET, OLD KENT ROAD, 
LONDON. 





WOLSTON’S 
TORBAY PAINTS 


Special Quotations to Gas Companies. 





DARTMOUTH, DEVON. 





CEMENT 
EARLE’S 


‘Portland Cement 


MANUFACTURED 


GEO. & THOS. EARLE, 
EXUL..I.. 
Offices: 7, 8, & 9, PIER STREET. 


Works: WILMINGTON. 
STOREAGE CAPACITY 10,000 Tons. 








ESTABLISHED 1811—OVER THREE QUARTERS OF A CENTURY. 
Telegraphic Address: Cement Hutt.” 





INCLINED ” RETORTS, 


FIRE BRICKS, 
LUMPS, TILES, 
BLOCKS, &c. 


Special Bricks for Intense 
Heats. 






CASTINGS AND 
EVERY REQUISITE 


FOR 
GAS-WoORKS. 


Fire-Brick Works, STOURBRIDGE. 


(@ Retort Setters sent to any part of the Kingdom. 





C. & W. WALKERS 


GASHOLDERS; PURIFIERS; 
PURIFYING MACHINES; 


CO. AND TAR-EXTRACTING WASHERS; SCRUBBERS; 


SULPHATE & SULPHUR PLANT: 
PATENT SELF-SEALING RETORT MOUTHPIECES ; 


LIFTING APPARATUS; 


CENTRE AND FOUR-WAY VALVES; 


SOLE MANUFACTURERS OF WECK’S PATENT CENTRE-VALVE; 


PATENT TAR PLANT; 


CONDENSERS; 


SLIDE VALVES; TAR BURNERS; &C., &C-. 


WwoonD SIEVES. 








ADDRESSE 


MIDLAND TRON-WORKS, DONNINGTON, NEAR NEWPORT, SHROPSHIRE; 


10, Finsbury Square, edie 


SFORTRESS DONNINGTON.’ 


SFORTRESS LONDON.’ 


Telegraphic. 
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SAWER AND PURVES, 


LATE 


FLETCHER AND MURPHY, 
GARRATT STREET WORKS, OLDHAM ROAD, MANCHESTER, 


Manufacturers of 


IMPROVED CONSUMERS’ WET GAS-METERS 


IN CAST-IRON CASES, 
THE UNYARYING WATER-LINE GAS-METER, 


AND 


IMPROVED DRY GAS-METERS. 


SPECIALITY: PATENT CASH PREPAYMENT METERS. 


STEAM & HAND PUMPS : GAS-WORKS. 


FOR PUMPING TAR, WATER, AND LIQUOR. 

















uaa cahte 
Action Pump. 





STEAM PUMPS. 


Treble} Barrel bes Double- Barrel 1] Fenve- 20,000 IN use. ean Hand Wrought-Iron 
in Frame. Pump in Frame, Pum; Portable Pump, 


S. OWENS & CO., Hydraulic, bas, & General Engineers, WHITEFRIARS ST., LONDON, F.C. 


LE MANUFACTURERS OF 
MANN & OWENS’ PATENT SCREW . & CAM, also FULL-WAY RACK & PINION GAS-VALVES. 
8. 0. and Oo.’s New Catalogue of Gas Apparatus and General Machinery can be had on application. 


NEWTON, CHAMBERS, & GCO., Lit | 


UA So RPT Hox 





lta an ana 


THORNCLIFFE TRON -WORKS, een SHEFFIELD, 


MANUFACTURERS OF 


-IRON RETORTS, WROUGHT AND CAST IRON PATENT 
pois ical deeiinaiaees CONDENSERS, CENTRE VALE 


Internal > External And Retort-House Appliances " SCRUBBERS, & WASHERS, for working Purifiers. 


TAR AND “he R PUMP' Valves, 
SCREWS, of all Sizes, <s eveitp Gesialigltun. QUOR PU , 8, &o, Also Bye-Pass & Stop 


GASHOLDERS, Iron Roofs, Columns, Girders, Floor Plates 
Gasholder Tanks. and Tools, &e. 


ODO) 























PURIFIERS with Planed Joints, 


HAND and HYDRAULIC LIFTING GEAR, CAST-IRON MAINS and SPECIALS, 
WoonD GRIDS. 
CAST AND WROUGHT IRON TANKS AND CISTERNS. 


DESIGNS, SPECIFICATIONS, AND ESTIMATES FREE. 
Pig Iron (Special Quality) for ENGINE CYLINDERS, &c. 


GAS COAL FAMOUS FOR ITS UNRIVALLED EXCELLENCE, 








Pre HPAl ii Tiettne. 








I 


Ives, 
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THE BARROWFIELD IRON-WORKS, LIMITED, 


ree Address: 
ee Late LAIDLAW, SONS, & CAINE, Limited, 
4, LITTLE BUSH LANE, CANNON STREET. esis lath eae — 


GLASGOW. 















Vy, 
fe 


MANUFACTURERS OF ALL KINDS OF GAS PLANT. 





RETORT-BENCH FITTINGS; SIEMENS’S REGENERATIVE AND ORDINARY FURNACES; 
CONDENSERS, EXHAUSTERS, AND ENGINES; SCRUBBERS, WASHERS; 


PURIFIERS, WITH PLANED AND CEMENT JOINTS; 
DRY AND HYDRAULIC CENTRE-VALVES; 
HYDRAULIC AND HAND-POWER LIFTING APPARATUS; 


GASHOLDERS, SINGLE-LIFT & TELESCOPE; CAST & WROUGHT IRON TANKS; 
STATION METERS; GOVERNORS; SCREW AND RACK VALVES; 
FOUR-WAY COCKS AND HYDRAULIC VALVES; 
CAST-IRON GAS, WATER, & STEAM PIPES & CONNECTIONS; WROUGHT-IRON TUBES & FITTINGS; 


IRON ROOFING, MARKET BUILDINGS, BRIDGES, GIRDERS, STEAM BOILERS; 
PROMENADE PIERS AND LOADING WHARVES. 


MANUFACTURERS OF OIL PLANT OF EVERY DESCRIPTION. 
HENDERSON'S Patent Retorts, Condensers, Stills, Cast and Wrought Iron Tanks, Ammonia Stills, Wrought-Iron Gas-Mains, &c., &. 


DESCRIPTIVE SPECIFICATIONS AND ESTIMATES ON APPLICATION, 


W. H. ALLEN & CO., 
York Street Works, LAMBETH, LONDON, S.E., 


MAKERS OF THE MOST IMPROVED FORM OF 


GAS F AHAUSTING MACHINERY. 


























BEALE’S PATENT-—ALLEN’S COMBINED SYSTEM. 
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THOMAS PIGGOTT & CO., BIRMINGHAM, 
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OVER 500 GASHOLDERS HAVE BEEN SUPPLIED AND ERECTED, 
INCLUDING THOSE SUPPLIED TO THE FOLLOWING GAS COMPANIES AND CORPORATIONS: 
BATH. BOLTON. BRISTOL. CHELTENHAM. LEAMINGTON. PRESTON. SHEFFIELD. 
BELFAST. BOMBAY. BRISBANE. HARTLEPOOL. LIVERPOOL. READING. STOCKHOLM. 
BECKTON. BRADFORD. CARDIFF. LEEDS. NOTTINGHAM. RIOGRANDE. sYDNEY. 
BIRMINGHAM. BRIGHTON. COVENTRY. LEICESTER. OLDHAM, SOUTH METRON. VIENNA. 





\WEST’S GAS IMPROVEMENT Co., 


Engineers, lronfounders, & Contractors, Teta.» 
ALBION IRON-WORKS, MILES PLATTING, MANCHESTER, 


MANUFACTURERS OF 


WEST’S PATENTED MACHINERY 


FoR 


CHARGING AND DRAWING GAS-RETORTS 


OVER 180 MACHINES AT WORK AND IN COURSE OF OCONSTRUCTION. 


Advantages attending its use are :. 

INCREASED YOLUME of GAS per TON, and INCREASED YIELD per 
Retort.—tThe system of breaking and distributing the coals in an even layer in the retorts effecting more perfect carbonization. 

REDUCTION in LABOUR and COST of WORKING.-—In Works where this System of charging 
and drawing Retorts is adopted, there has been effected a substantial saving in the cost of Gas Manufacture in the Retort-House ; the amount 
saved varying in different Gas-Works from 8 PENCE to 15 PENCE per Ton. of coal carbonized. Full particulars 
will be forwarded upon application to W. G. I. Company, Limited. 

MANUAL CHARGING AND DRAWING MACHINES. 

POWER CHARGING AND DRAWING MACHINES, driwen by 


COMPRESSED AIR, STEAM, or ROPE. The power machines are applicable to circular, oval, or 
Q-shaped retorts and mouthpieces, and are the most perfect, economical, efficient, and durable machines made. They are constructed 02 


prineiples founded by long and extensive experience in this special branch of gas engineering and the manufacture of gas. 
: MAKERS OF COAL BREAKING, ELEVATING, AND CONVEYING 
MACHINERY, COKE BREAKING AND WASHING MACHINERY. 


Sole Makers of CIRCULAR, OVAL, or Q-shaped MOUTHPIECES with Morton's 
Self-Sealing Lids, fitted with 


, KING’S PATENT FASTENINGS, 


secure a very tight joint; and at the same time the eccentric motion given to the Lid 
effectually removes the Tar from the surfaces of the Joint. 


~_) N.B,—The whole of these Fittings are made of Wrought Iron. Several Thousands 
use, 


in us 
West’s Improved Combined Regulating Liquor Seal Valve. 
OXIDE ELEVATING MACHINERY, COKE BARROWS, VALYES, 
AND ALL GAS-WORKS PLANT, &c. 
Illustrated Catalogue sent upon application. 
Mr. JOHN WEST, M, Inst. C.E. Managing Director. 
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Wa cilia. 
TANGWVES LIMitTteEeD. 


CORNWALL WORKS, BIRMINGHAM. 
LONDON : 38, Queen Victoria Street, EC, | NEWCASTLE: St. Nicholas Buildings. MatgouEnes St. Mary’s Gate. 





GLASGOW : Argyle Street. SYDNEY: Hay Street. MELBOURNE: Collins Street. 

JOHANNESBURG: Commissioner Street. GENOA: 9, Via 8. Ugo. BILBAO: Gran Via 52. 
MORTON’S SELF-SEALING RETORT-LID 

With Holman’s Anti-Friction Catch, Self-Sustaining Cross-Bar, and Improved Eccentric Bolt. 


a —— 
| 


a 





Price of Mouthpteces depends on the number required, which please state when enquiring, 


These Retort Lids and Fastenings are in extensive use in most of the Gas-Works in Great Britain, America, and on the Continent, and have almost entirely 
displaced the older method of sealing by a luting of lime or other material. The Lids are made in three forms, round, oval, and D (as shown above), in each of which 
we have a very extensive variety of patterns, from which Gas Engineers contemplating the adoption of these lids are recommended to make their selection, in order 
to avoid cost of pattern making, delays, &c., &c. 











































































































Mouthpieces with Circular Lids for Round Retorts. Mouthpieces with Circular Lids for Oval Retorts. eres 
Diam. Likecial Dimaenad hot Lid and Fittings Pattern Diam. Internal Dimensions Length of Lid and Fittings 
Poltern _ intemal Demencions ia mae: eioine. No. Month. of Retort. Mouthpiece. a 
14 ins, 14 ins, 24 ins, 13658 14 ins. 14 x 12 ins, 15_ ins. £019 0 
osos 15 wii 15 = + “~ & 19 g 4356 14 184 » 12 123 ” 019 0 
3453 15 5 15 is 12% 5, » 0 pred z ” i, ” i " 18 Q | 
3497 15 y 15 y 15 yy 0 3580 5” 17157 5 } 
3630 16 16 104 or 112 ,, 0 
4549 16 16 1 0 6264 16 ,, 18% ,, 153 153 1 L 
6262 16: 16: 134 |, 0 5210 16 5, 20 5,14 15 
6396 | 16 » 16 5, 15 0 = |. ae + i 18h » 
7668 16 16 5, 17% 5 9 8392 uw” s°G -: 3 
min” = . ie raf 6183 17}, 20 3,15 3» , The ‘ 
1 17 17 a. 130 4289 17» a1, 15 14 
Me | 1” . 113}, 33 5270 17 » oe” 14 
” ” ” 3631 18 18 14 20 ” 
po = . ie = . $ 3681 18 }, ee 18j0rl5 }, 
8013 18: 16 16 3 5 0 3554 18 » 21,15 » 143 4, ) 
- - — 7957 18 ,, 22 16 14 
Taper Circular Mouthpieces with Circular Lids for Round Retorts. 8048A 19 5, 254 5, 15 » 18 is 3 
| Mouthpieces with Oval Lids for Oval Retorts. 
Front. Back. — 
13001 15 to glins.) 21 ins. diam, 184 ins, £1 9 9 Pattern Dimensions of —_| Internal Dimensions | Length of agin eho 
” ” ” ” i . fouthpi 
12995 | 15,, 80 ,, 80 18 * ys 100 e 
se is’ "| a oe 15 0 9800 18 x 14% ins, 18 x 147 ins, 15 ins, | £1 5 0 
13418 |18),22 | 92 % w " +2 9205 | 20 4,12 y 414 4, 103 », 110 0 
ios /20 2a _ Bin oe ee ee ee ee ee 
” ” ” ” i ” 
Mouthpieces with Circular Lids for D Retorts. 10068 ee Al» 144 153 » 13° 
a ” ” ” ” ” 
10514 224 ,, 18 294 ,, 1 1 113 0 
Se me | SE) ws” 13766 | 30 ‘ ir a0, ir : 15H i 115 0 
‘4 - ‘outhpiece. 
ae oe . 19884 | 4% 515 5 4), 15 10}, 118 0 
ins, 4 x18 ins, 7 ins. £019 0 ; ; ida: 
14309 14 mn 1 - 18 a 183 : Q 1 0 Mouthpieces —— for D Retorts. 
, Lid and Fitti 
463 | 15 165 18 Mi; 9 a Disease iFMaR Ratarts | adouthptoce. | mehowt 
3661 | 154), ma. o 12} 
mee | ees | Be ae fe ia | ee | a 
tf: | ere | oe | ee teats wea es | ta 8 
3548 | 16 ” , ee 3- 193 |}, 12980 |16 |, 16 |, 16 16 4 i 160 
ger7 | 16 : 16} |, 13} ‘ i . 18 }, 193 *, 18}, 18 3 —. 6 0 
5 16 ,, 164 ,, 184 5, 1 ” ) 9912 18 ,, l ” 18 4, 184 4, 17 95 6 0 
4434 16 ,, 173,, 14 » 14 9962 {18 ,, 18% ,, 18 5, 184 16 yy 0 
me: | Bre: | Be i ee 
4397 | 16 * | Gog SB 15jorl9 », 9492 |20 ),18 |, i 15 3s 0 
ta 1055 es | ae LiF v0 920! . ee 20 18 194 10 O 
16 204 ,, 18 18 10251 | 20 ,, 18 20 ,, 18 if 0 
gig | a7 ge de orl? », 3 0 12964 |2 },13 », 90 3,18 » | 18% 4, 0 
ous WO: 1% 3s 148 5, ) 9909 | 20 ,, 182 ,, 20 4, 133 5, 17 » 0 
Hye My i 1 44 ger 12969 | 194 5, 154 5, 194 », 154 55 l4 iy ] 
ie, 1 ” OIG fo 13781 { |22 » 15 » Front.\!o a5 ,, ‘i c 111 0 
7975 a ” a ” . ” itt ” 14987 308 ” ii » Back, 204 43 17 111 0 
lone | ° 214 5, 154 rs 15}, 7692 |21 ,, 154 ;, hn dw 1 ) 
29: 4 18 ,, 18 ,, 184 19 12978 20,16 ,, 20, 16 ,, 17» L 
mise | is OO Siliime © iga20 jar "is ofa 1 2s 
10aa1 | 18 5, ie" 16% 12% 13992 |21 }, 16 1516 5 | 1 
7) > ” = ” be ” 194 ” oor als ” .-- ” af ” .. ” br ” 
£818 | 38 20 |, 18h i : 10497 | 214 5, 138 5, M17 18t | «(188 4s 
ttt Se 0» 1 194 » ) 8037 | 214 » 184 » = » 138 182» 
13208 | 18 » =e 184 ( 10404 | 214), 198 § some ee 
ans 18 5, ja cs 194 5, 12410 | 214 ,, 183 ,, 22 14 » 12 
4569 18 ” ” 184 ” 18 ” 1382 21% 5, 13% ,, 22 14 15 
3628 18 ” 21 ” 14 ” 18 ” 10515 22: ” 12 ” 224 ” 123 ” 13; ” 
18999 ig” al 15 16 M14 » ee 7 ee 15B 5 
7640 18 ,, 22-5, ” 194. 5, 6 13807 | 24 ,, 153 ,, 24 ,, 15t » 16 5 ; 
18 ,, 22 ,, 124 ,, 18% 5, 5 9015B |25 ,, 14 ,, 2 14 5 12% 5, 
425 
itane 19 ,, aT ae  .. 1 109382 |25 414 5 % 14 5 134 5 
ag0 19 5, » 188 4s . 1 8 € 12944B | 22 ,, 16 5, 2% 16 » 16 5s 
14284 20 ,, 20, 15 5, 18 4 og 14037 |22 ,, 16 ,, ow "oe. ) 
5 | 2 y 1 5 18% 19 & @ 14119 [22 ,, 16 ,, 2 16 4 18 ) 



























































Patterns marked A have Sockets at back to connect to Retorts; all the others are flanged. Patterns marked B have curved bottoms. 
Telegrams: “ TANGYES BIRMINGHAM,” [Cépyright. Entered at Stationers Hall, No, 55 E. 
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KIRKHAM, HULETT, & CHANDLER, LIMITED, 


(SIDNEY HERSEY, Managing Director.) (J. CHANDLER, Engineer.) 


448 Patent “Standard” Washer-Scrubbers, 

















f 
Capable of extracting the whole of the Ammonia from 425,560,000 Cubic Feet of Gas per 24 hours, , 
Erected and in course of construction at present date, I 
0 
8 
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ti 
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a 
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I 
’ 
( 
i 
Sl New Patent “Standard” Washer-Scrubbers are fitted with the Company’s Patent Improved Wooden | — ‘ 


“ Bundles ” or Washing devices, which can be readily fitted to old pattern Machines. ; 


Address: 8 & 4, Palace Chambers, Bridge St., Westminster, London, 5.W. 
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-TMPROVED STREET LIGHTING 


THE AVERAGE METER METER SYSTEM | FOR STREET LAMPS. 


The Illustrations = 





show the various 
Arrangements of 


Meters for these pur- a 


poses. The cases are eg 
of cast iron; and the — i 
sizes are up to 20 : 


\\~ 
lights for Brick Tank a | 
and Iron Box, and up \\ 


to 5 lights for Pillars. 


re largely used in \\ 


London and Provin- 


cial Towns, giving ie 
great satisfaction. Ve 
This is chiefly due Los Aw > i \< 

to Meters being on 3 SS ee ee CG 
the WARNER & Meter in Brick Tank, with Footway Plate. 


COWAN Prin- It is desirable to place the Meter on a support 6 or 8 
ciple. Itsadvantages inches from the bottom of the Tank, that it may be free from 
the effects of damp. The inlet at side and outlet at back 
may be altered as desired. 


~ mee. 























” 


s 


own newwesveeee~- 9—/O 





are :— 


Correct Regis- 
tration, with Vari- 


PILLARS MAY BE HAD WITH OR 
WITHOUT ROOTS. 





able Water Line. Lanterns can be supplied, glazed, painted, and 
ready for fixing; also in ‘pieces for putting H 
L on g Float together at destination. é 
1 


Range, preventing ,. 
Valve being Closed — 


Traffic. 





ry 


Serene Pomona 


Frequent In- 
spection unnecessary, as Meters 


SEE = 





MELEE LT 4 


need only be watered at intervals of 


nine to twelve months. 





To prevent Freezing, a little 
Glycerine should be mixed with 
Water when severe frost sets in, 





ee eee 


a Se ee = 


Meter in Water- tight Cast- tn: — with ictal Plate. 








4 W. & B. COWA N, 
| LONDON, MANCHESTER, | | 
EDINBURGH. WASTEEET-LAMP PILLAR. 


TELEGRAPHIC ADDRESSES: 
“DISC LONDON,” “DISC MANCHESTER.” “DISC EDINBURGH.” 
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(ESTABLISHED #45 QOREGINAL MAKERS. [ESTABLISHED 184) 


LONDON, 1851. NEW diy 1853, PARIS, 1855. LONDON, 1862. ye ay 1865. PARIS, 1867. 











. HE SIX MEDALS AWARDED TO THOMAS GLOVER’S PATENT DRY GAS-METERS; 
The latter being the Highest Award for Dry Gas-Meters at the Paris Exhibition, 1867. Since then we have not Exhibited FOR PRIZES. 





ist. —Are a remedy for all the defects of Wet Meters. 
2nd.—Are suitable for all Climates, whether hot or cold. 
3rd.—Incur no loss of Gas by Evaporation. 

4th.—Cannot become fixed by Frost, however severe. 
5th.—Are the most accurate and unvarying measurers of Gas. 
6th.—Prevent jumping or unexpected extinction of the Lights. 
7th. —May be fixed either above or below the level of the Lights. 


8th.—Cannot be tampered with without visibly damaging the 
outer case. 


9th. —Will last much longer than Wet Meters. 


10th. —Will not cost more than one-half for repair that Wet 
or Water Meters do. 


Are upheld for five years without charge. 





Telegraphic Address: “GOTHIC LONDON.” 
Telephone No. 6725. 


‘THOMAS GLOVER & CO.. 


DRY GAS-METER MANUFACTURERS, 
214 to 222, ST. JOHN ST., CLERKENWELL GREEN, LONDON, E.C. 


BRISTOL: BIRMINGHAM: LEEDS: MANCHESTER; 
BOAR LANE CHAMBERS 
2, VICTORIA STREET. 3, BRIDGE ROW, DERITEND. . 37, BLACKF : 
. 4, BASINGHALL STREET. a ee 
Telegraphic Address; “GOTHIC.” | Telegraphic Address: “GOTHIC.” | Telegraphic Address: “GOTHIC.” | Telegraphic Address; ‘GOTHIC.” 


W. PARKINSON & CO. 


ESTABLISHED 1816. 


MANUFACTURERS OF WET METERS. 


<= Paskinoo’'s Cast-ion Gast flee 


Works with very little friction. 

Will stand very high pressures. 

Cannot possibly be shut off by sudden increase of pressure; 
the float being affected by outlet gas only. 

Allows for loss of water by evaporation without materially 
affecting the registration or shutting off the gas. 

Unexcelled for Simplicity of Construction, Excellence of Work- 
manship, and Accuracy of Registration. 
























2000 00060000000000 


COMPENSATING METERS, 


In Tinned or Cast-Iron Cases. 





COTTAGE LANE WORKS, CITY ROAD, BELL BARN ROAD WORKS,. > OFFICE: 10, ere CHAMBERS, 
DEA NSGATE, 
LON DON. BIRMINGHAM. waNCHESTER. 
Telegraphic Address: “INDEX.” Telegraphic Address: “GAS-METERS,” Telegraphic Addre-:: “PRECISION.” 


[See also Advt., p. 782. 
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The Gas Supply of London in 1891. 


In another column will be found our usual annual summary 
of the accounts of the Metropolitan Gas Companies. 
These figures convey many instructive lessons in respect 
of the manner in which the great undertakings to which 
they apply have struggled through another year of trading 
difficulty. The gas supply of the Metropolis is a growing 
industry, in which fact lies its main strength. By the end 
of the year, the gross amount of share capital and borrowed 
money sunk in the enterprise of supplying London with 
gas had reached the respectable sum of £15,736,254; being 
an increase for the year of £614,403. Of this increase, the 
Chartered took the lion’s share—amounting to £432,900; 
but the South Metropolitan had the very large increase, for 
them, of £146,503, and the Commercial required £35,000. 
By the employment of this large capital, a gross revenue 
of £5,107,205 was earned, of which gas sold by meter 
accounts for £3,444,128 ; gas used for public lighting and 
sold under contracts returned £221,312; stove and meter 
rental amounted to £99,166; and residuals brought in 
1,322,626. On the other hand, coals cost altogether 
2,277,152; salaries and wages for gas manufacture 
amounted to £548,023; purifying came to £113,532; 
wear and tear in manufacture involved an expenditure of 
£435,027 ; rents, rates, and taxes reached £212,080; and 
distribution cost £205,347. None of the other entries 
Tuns into six figures. Altogether the year’s expenditure 
upon revenue account amounted to £4,063,077; leaving 
a gross profit of £1,044,127, which did not exceed, on an 
average, £6 12s. 8d. per cent. on the whole amount of 
capital of all descriptions invested in the business. The 
Proportion of profit to the gas-rental was less than 284 
per cent. 
Leaving these general statistics, and coming to the 
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engineering data of income and expenditure reduced to the 





unit of a ton of coal carbonized, it will be seen that the 
capital burden for all the Companies averages £5 5s. 5°44d. 
per ton. The Chartered Company’s load is the heaviest, 
being £5 13s. 8°62d.; while the Commercial are down 
to £3 14s. o'98d., and the South Metropolitan stand at 
£4 tos. 9°66d. The average gas-rental per ton works out 
at £1 4s. 6°76d.; and residuals average 8s. 10°36d. per 
ton. The average cost of coal is15s. 3*12d. per ton. The 
Chartered pay highest, with 15s. 7-98d. per ton; the Com- 
mercial come near the mean, with 15s. 1°74d.; while the 
South Metropolitan, as usual, get their coal cheapest, for 
14s. o’8od. per ton. The Chartered spent most money 
upon purification, which cost them g°7od. per ton, as com- 
pared with the South Metropolitan’s 7°34d. Manufactur- 
ing salaries and wages, on the other hand, fell heaviest on 
the Commercial, who paid 3s. 10°76d. per ton; the Chartered 
figure being 3s. 8*60d., and the South Metropolitan’s, 
3s. 5°54d. Wear and tear was heaviest in the case of the 
Chartered, with 3s. o-69d. ; the South Metropolitan coming 
second with 2s. 7°43d.; and the Commercial lowest, with 
2s. 6:03d. Rents, rates, and taxes fall very heavy upon the 
Chartered, who paid 1s. 6°93d. per ton under this head, as 
compared with ts. 1'o8d.in the case of the South Metropoli- 
tan, and 11°89d. for the Commercial. Salaries (manage- 
ment) are dearest for the smallest Company, but not lowest 
in the case of the largest. Under the head of “stationery, 
‘‘ printing, and general charges,” the South Metropolitan 
lead with 3:07d. per ton; the Commercial coming second, 
and the Chartered being lowest. Directors and auditors 
only cost the Chartered Company o’69d. per ton; whereas 
the South Metropolitan paid 1°31d. and the Commercial 
279d. for these necessary luxuries. Distribution runs 
heaviest in South London, and lightest in the Commercial 
Company’s district. Under the heading of “ repairs and 
‘‘ renewals of meters and stoves ” there is evidently room 
for much diversity of practice ; for whereas the Chartered 
spent 9°34d. per ton in this way, the South Metropolitan 
managed with 5:23d., and the Commercial got off with only 
4°'22d. per ton. Circumstances also affect the different 
undertakings very diversely under the heads of “law and 
‘parliamentary charges,” and ‘bad debts and extra- 
‘‘ ordinary expenses.” 

The last table of the summary shows the increases and 
decreases under the various headings of the accounts for 
the past year as compared with the year before it. 
Variations in the price of gas, of course, largely affect 
these figures. The most instructive lines in the abstract 
are perhaps those which refer to the increased cost to the 
Companies of coal and labour, and the discrepancy 
between the former and the value of residuals. For it 
appears that, whereas they spent £211,958 more for coals 
in 1891 than they did in 1890, they could not realize 
an addition of more than £15,780 to their income 
from residuals. And residuals, be it understood, are 
beyond the power of the sellers to improve in value, 
although bad management may easily. depress them in 
the accounts. Wages, again, cost the Companies—or 
rather two of them—considerably more, albeit there was 
no ostensible increase of the rates of daily pay. 

Finally, in the following table we are able to show, as 
nearly as possible, what the carbonizing practice of the 
different Companies resulted in for the year :— 


TABLE of the Residuals and Gas made, per Ton of Coal carbonized, by the 
Metropolitan Companies in the Year 1891. 
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Coke per| Breeze Tar Ammoniacal | Gas 
Ton ot |per Ton ofjper Ton of} Liquor per | Made, 
Coal, in | Coal,in | Coal, in | Ton of Coal, |Cub. Ft. 
Bushels. | Bushels. | Gallons. | in Gallons. |per Ton. 


Name of Company. 








CHARTERED .. .| 46°56* 3°29* | 10°45 30°71 9,955 
COMMERCIAL. . . 47°06 4°65 9°71 34°98 9,811 
SOUTH METROPOLITAN] 49°25 3°71 9°73 34°63 10,063 

Mean per Ton . . 47°21 3°42 10°23 31°93 9,969 




















* The returns of coke and breeze are given in tons in this Company’s accounts. 
These have been reduced to bushels on the Company’s basis of 94 cwt. of coke to the 
chaldron, and 50 bushels of breeze to the ton. 

Remarks.—In working out the results shown in the above table, as well as 
those in the second table on p. 702, the bulk of solid raw material only was 
taken. It should be mentioned that, in addition to the coal and cannel car- 
bonized by The Gaslight and Coke Company, 2378 tons of oil were used in 
the manufacture of gas in the first half of last year, and oil equivalent to 
14,631 tons of cannel in the second half. In the same periods, the South 
Metropolitan Gas Company used 91,000 and 136,253 gallons of oil. 


No exact comparison of these figures with those relating 
to previous years is possible, because last year witnessed 
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a marked extension of the gasification of mineral oils in 
London in lieu of cannel coal, as shown in the remarks 
appended tothe table. The figures must therefore be 
taken as they stand. It is to be noticed, however, that 
there has been a considerable falling off in the rate of gas 
made per ton by the Chartered and the Commercial Com- 
panies, both of which were once noted for high yields, by 
which they used to explain their high payments for coal. 
The South Metropolitan Company, on the contrary, was 
formerly understood to favour a policy of restricted makes 
and low-priced coal. The tables were turned last year, 
with the result that the cheapest coal made the most gas, 
as well as the greatest quantity of coke. Upon this head, 
it may be as well to recall the fact that the Chairmen of 
both the Chartered and Commercial Companies have 
publicly complained of the inferior character of coal for 
which they had to pay so dearly; while the Chairman of 
the South Metropolitan Company has stated that the coal 
supply of this undertaking has been all that he could 
have desired. With these few comments, we will leave our 
readers to extract their own “morals” from the figures 
now submitted for their examination. 


The South-West District Meeting. 

THE members of the South-West of England District 
Association of Gas Managers met last Tuesday in Bristol, 
under the presidency of Mr. D. Irving, Superintendent of 
the Stapleton station of the Bristol Gas Company. There 
was a very substantial programme to be disposed of; and 
the visitors were to be treated to something altogether 
novel, in the shape of an inspection, under competent 
guidance, of the Severn Tunnel. In these circumstances, 
Mr. Irving did not deliver the usual presidential address, 
but reserved this part of his official duty for the next 
meeting, when he may have less general business to get 
through. Thetunnel was ably described in an interesting 
paper by Mr. Charles Richardson, M.Inst.C.E., whonot only 
initiated the scheme, but supervised it while it was being 
carried out. It would be superfluous to dilate here upon the 
nature of this monumental work, or to expatiate upon the 
effect it is calculated to exert upon the coal markets of the 
South and West of England. The other technical fare 
offered to the meeting was a paper by Mr. E. C. Riley, of 
the Great Western Railway Works, Swindon, upon the 
lighting of railway carriages by gas-lamps, according to 
the practice of that Company; and one by Mr. F. Clark, 
upon the employment of fluid hydrocarbons in car- 
buretting coal gas in bulk. It will therefore be under- 
stood that the time of the South-Western managers was 
fully occupied. Indeed, there was more than enough 
business for one day; and the discussion of the two essen- 
tially gas papers was left over. It is very annoying when 
there is not sufficient business for a gas managers’ meet- 
ing; but on the present occasion there seems to have been 
a plethora rather than a void. The second day of the 
meeting was spent in inspecting, under his guidance and 
that of the Resident Manager san Hoskin), the work 
so fully described by Mr. Richardson. 


Budget Matters. 
Tue speech which ushers in the yearly Budget is one of 
the events of the parliamentary session that transcend in 
general interest the most exciting passages of party politics. 
Whether the British subject, whose most obvious con- 
nection with the constitution of the realm is through the 
tax collector, happens to be in sympathy with the Adminis- 
tration, or whether he ardently desires that the Ins should 
change places with the Outs, he nevertheless awaits, with 
curiosity enlivened by hope, the Budget statement of the 
Chancellor of the Exchequer for the time being. If he is 
anincome-tax payer of sanguine temperament, he looks year 
after year for that ‘‘ penny off” which he fondly thinks is due 
to him the moment the national accounts of revenue and 
expenditure show a balance on the right side. If he 
belongs to the larger class of those who pay their footing 
indirectly, as consumers of excisable and dutiable articles, 
he hopes that the price of something which he regards as 
more than a mere necessary of life will be lightened bya 
substantial remission of taxation. It would be taking a 
very sordid view of the subject, however, to assert that 
all the interest with which the National Budget is received 
is referable to such very narrow pocket considerations as 
these. Payers of income-tax, at any rate, are becoming 
reconciled to the reflection that they are almost the last 
order of contributories to the national revenue to attract 








the commiseration of Chancellors of the Exchequer of any 
shade of party politics. It is the ‘‘ masses” now-a-days 
who possess the greatest voting strength, and are conse. 
quently uppermost in the thoughts of the parliamentary 
tactician. Consequently, income-tax payers of moderate 
means may as well resign themselves to the necessity of 
contributing proportionately more to the revenue of the 
country than anybody above or below them in social station, 
and may read Budget speeches for the light they throw 
upon the finances of the nation, rather than with any ex. 
pectation of finding therein much to their individual ad. 
vantage. Perusing Mr. Goschen’s statement of yesterday 
week from our own peculiar standpoint, we notice two 
topics which may fairly be commented upon here. The 
first is the evidence, supplied by the falling off of the 
returns from stamps, of the dulness of the ‘ City’ which 
has been in other ways so notorious during the past year, 
Joint-stock speculation has been practically non-existent. 
The whole tribe of ‘‘ promoters,” as the Chancellor of the 
Exchequer observed, have been experiencing hard times; 
and the financial tipster, the journalistic blackmailer, 
and the rest of the horde of blood-suckers who form the 
camp-followers of the armies of modern commerce and 
industry, have had to ‘‘ make believe” to be busy—their 
usual occupation being wanting. We hear of no such 
things as Lothammer Gas Companies now-a-days; but 
the worst of it is that money is hard to get, even for 
really good undertakings. The other point to be noticed 
is the concession which is to be made to patentees in the 
matter of the reduction of renewal fees. The Chancellor 
of the Exchequer has not much to give away; but of that 
which he has the patentees are to benefit to the substan- 
tial amount of £50,000 a year. At present the fees for 
the renewal of patents for the second period of four years 
are {10a year. They will be reduced to £5, £7, and £8 
respectively. For the fifth and six years they are at pre- 
sent £15; and they will be reduced to £9 and £10. For 
the next and last four years, instead of being £20 a year 
they will be £11, £12, £13, and £14. We notice that 
some Patent Agents are already rushing into the news- 
papers with the usual cry on behalf of those who have 
received remission of taxation—that the reduction does 
not go far enough. It is difficult to sympathize with this 
plea. The principle of progressively increasing renewal 
fees is a highly valuable one; effecting as it does the ser- 
vice of killing off the mass of useless patents. In order 
to do this, the amount of the fees must be large enough 
to be felt by patentees; and for the patentee’s own sake it 
may be argued that if, at the end of eight years, a patent 
is not worth as many pounds per annum, it had better be 
dropped. In the general interest of the arts and manu- 
factures of the country, we could even have wished that 
the old fees had been retained for a few years, and the 
revenue now given up applied to the building and equip. 
ment in London ofa really worthy Institution of Patents, 
and also to the subsidizing of local branches of such an 
Institution in the larger manufacturing centres. 
A Hard Lesson. 

In a recent number, our contemporary the Engineer had a 
leading article, entitled “‘ The End of the Holiday,” which 
contains one of the best and most pertinent of all the 
homilies bearing upon the abortive miners’ “ play-week 
that have come under our notice. It is an article which 
ought to be well studied by every workman with a soul 
superior to the follies of the brass band and banner style 
of suasion, and who really desires to learn something Co) 
the reason why the Federation experiment, which cost so 
much, resulted so badly. It can hardly have escaped 
the observation of the least intelligent coalie that the 
“« play-week,” of which his half-educated leaders expected 
so much, has turned out a most disastrous failure, so far 
as his interest is concerned. He has lost his money, an 
everybody else engaged in the handling of coal seems to 
have profited at his expense and at the cost of the con- 
sumer. Many people prophesied that this would be the 
result ; and they have been proved to have been in the 
right. Were they prophets, these diviners, wise beyond 
their fellows, or possessed of special information? By no 
means. They simply rested their predictions upon know- 
ledge, which anybody may share with them, of certain 
generalities from experience and observation of what are 
called, for the sake of convenience, Economic Laws. 


The word “law,” when used to mean deductions from ° 


indubitable facts, isa misnomer. Half-instructed persons, 
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knowing that laws made by Parliament may sometimes 
be defied with impunity, and are often found to be mis- 
taken, and consequently repealed, are misled by the use 
of the same term in the other, and totally different sense. 
They are apt to think that Economic Laws can be as 
cavalierly dealt with as “General” Booth treats the 
Eastbourne Improvement Act. The origins and sanc- 
tions of the so-called “laws” being different in the two 
cases, however, so are the consequences of trans- 
gressing them. As our contemporary points out, the 
first lesson of the play-week is the sufficiently striking 
one that “unanimity of action for one week can be 
“had in an army of over 300,000 men, on whose actions 
“this country very largely depends for its commercial 
“prosperity.” The next thing to be noticed is that this 
unanimous action signally failed of its only object, while 
it had a number of quite unexpected and extremely 
undesirable results. The second lesson of the late fiasco 
is this: ‘‘The miners are entirely unable to fix the 
“price of coal by any action which they can take.” 
The reason for this is the simple one that coal, while it is 
a necessary of life to many consumers, is merely an article 
of trade use to so many more, that it is they who fix its 
value. Coal may be conceivably priced between two 
values—the maximum at which householders would buy 
it to keep body and soul together withal, and the minimum 
at which it would not pay to get it out of the ground. It 
is the needs of the former which give exaggerated local 
values to coal in times of scarcity, which may be caused 
by the blocking of a railway as well as by a miners’ strike; 
and the premium which, in such circumstances, the local 
coal dealer puts in his pocket in either case never finds its 
way to the producer. Meanwhile, the purchasers of coal 
from the same local dealer for trade purposes cannot pay 
the enhanced price asked for fuel; and so they shut up 
shop. It would be the same thing if the local dealer were 
a mere commission agent for the miners. These might 
order him to charge any fancy price for coal; but they 
could not compel the purchaser to buy on their terms, and 
so the matter would rest. These are very simple con- 
siderations ; but until all the labour agitators throughout 
the country take to qualifying themselves for their self- 
appointed task of abolishing poverty by undergoing a 
course of study in Economics, the spectacle will still be 
seen occasionally of masses of men sacrificing, under their 
guidance, hundreds of thousands of pounds in imperfectly 
learning lessons that are clearly explained in many a 
handbook to be purchased for a few pence. How true it 
is that the obvious and simple things of life are the most 
difficult to learn ! 


y~ 
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The Masonic Charities.—A circular has been issued in the matter 
of the nomination of Henry Reeves Harris for election into the 
Royal Masonic Institution for Boys, thanking those who were 
good enough to send votes for this deserving case at the recent 
election. Although 1149 votes were polled for the child, he 
was not successful; and as the next election in October will 
be his /ast chance, it is hoped that all Masonic friends will again 
support the case with votes, and thus make his election a cer- 
tainty. Bro, Ely, of the Abingdon Gas Company, will again be 
glad to receive any votes, whether for the Boys, Girls, or Bevevo- 
lent Fund (May Election), in order that they may be used for 
the advancement of this case. 


Society of Engineers.—At the meeting of this Society on the 
4th inst.—Mr. J. W. Wilson, jun., the President, in the chair 
—Mr. Reginald Bolton read a paper on “The Application of 
Electricity to Hoisting Machinery.” The author dealt with 
various methods of distributing power to cranes and hoists, and 
cited instances of steam, water, and compressed air, ropes and 
belts, shafting and gear; indicating the comparative advantages 
of electricity, among which were, he said, handiness, cleanliness, 
quietude, and economy. Some description was next given of 
the peculiarities of the electro-motor, which converts the elec- 
trical energy into rotative movement, and its distinctive 
characteristics as applied to the duties of lifting and hauling ; 
and the machine was described as admirably effective, simple, 
and useful, with the minimum of working parts and extraordinary 
efficiency. The author contended that the success of the appli- 
cation depended largely upon mechanical considerations, with 
certain electrical conditions; and he mentioned several unsuc- 
cessful instances where these had been neglected. He next 
proceeded to give a description of simple mechanical gear ful- 
filling all the requirements laid down. A safety device forming 
part of the apparatus, was described in detail; and it was shown 
how this prevented the overloading and consequent stoppage of 
the motor—overcoming in the simplest automatic manner the 
chief danger to its use. Several successful installations were 
described ; and finally the question of first cost was dealt with. 








WATER AND SANITARY AFFAIRS. 


Sir Tuomas Farrer’s letter in The Times, replying to the 
remarks of Colonel Makins in the House of Commons, 
has been followed by further correspondence. Itis a little 
amusing to find that, Sir Thomas having referred to a fall 
in the Stock Exchange quotations of water stock, as 
proving that the ratepayers are in agreement with the 
policy of the County Council, the quotations have since 
been rising; the upward tendency being in some cases 
remarkably strong. If the market value of the shares 
affords any test of public opinion, the Companies may now 
turn the tables on Sir Thomas. The latter has seen fit to 
argue that ‘“ the just claims of the ratepayers, as insisted 
“on by the City and the Council, are having some effect even 
‘on the Stock Exchange.” There are “ just claims ” on the 
other side ; and these appear to be having some effect also, 
though Sir Thomas may not be disposed to accept the 
sign. But his letter isimportant, as proving what we have 
previously asserted—that the Council has a notion of 
acquiring the water undertakings on terms involving a loss 
of income to the shareholders. The Corporation is said 
to agree with the Council in this respect. We are not 
quite so sure on that point ; and we shall not be surprised 
if some difference of opinion shows itselfin course of time. 
One form of the attack is, that the dividends paid to the 
shareholders are not fairly earned. Yet there is not the 
slightest proof to this effect. It is asserted that some 
of the charges made on the consumers are illegal. 
If they are, the fact can be made plain, and the law can 
be invoked to terminate the abuse. We shall hear, 
by-and-bye, what the Royal Commissioners have to 
say in respect to allegations of this nature. Colonel 
Makins has made an excellent rejoinder to the letter by 
Sir T. Farrer, and has pointed out that while a very large 
number of water undertakings have been purchased by 
municipal authorities under parliamentary powers, in no 
instance, where agreement has been wanting, has the 
property been compulsorily acquired in the absence of a 
reference to arbitration. Neither have Stock Exchange 
prices formed the basis on which payment has been made. 
The usual plan, in buying out the Companies, has been 
to create perpetual annuities “to represent their in- 
‘come as ascertained, and then to extinguish the capi- 
‘tal of the Companies.” This sipmle plan, or one 
equivalent to it, settles the whole affair. The County 
Council, obtaining the property of the Companies on 
such terms, will immediately find a revenue equal 
to the sum it has to pay. The fact that no such 
plan is acceptable to the Council, shows at once the 
cloven foot. Even arbitration is denounced, unless based 
on conditions of such a nature as would certainly cause 
the value of the property to be largely under-estimated. 
The principle laid down by Colonel Makins is perfectly 
just—that the property of the Water Companies is to be 
acquired either by agreement or by arbitration, such arbi- 
tration to be free and unfettered. Yet the Council is 
seeking to lay down a mode of valuation of its own devising, 
and on this basis to acquire the undertakings compulsorily. 
That such exceptional treatment as this, for which no 
precedent can be cited, will ever be sanctioned by Parlia- 
ment, is something incredible. The Council must know 
this; and hence there is the attempt to intimidate the 
Companies by the talk of a competing supply, together 
with all the farrago about seeking a new source in Wales 
or Devonshire. The position of the County Council before 
the Royal Commission is a little peculiar. A request has 
proceeded from the Commissioners that the Special Water 
Committee will furnish them with information bearing on 
the subject of the inquiry. A statement is accordingly 
being prepared, to be forwarded to the Commissioners 
before the end of the month. But it is the wish of the 
Committee that this should be backed up by expert evi- 
dence, to be given before the Commission. This will 
cost money; and the Committee having spent the £5000 
placed at their disposal, now ask for more. Parliamen- 
tary authority is required for this purpose. But the 
Council is a species of Parliament in itself, and has now 
voted £2000 to the Committee, without having any statu- 
tory power to do so. All may come right by-and-bye; 
but there is a wonderful degree of haste about this water 
question, and everything relating to it is ‘‘ special,” 
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ESSAYS, COMMENTARIES, AND REVIEWS. 
GAS AND WATER COMPANIES IN THE STOCK MARKET. 





(For Stock and Share List, see p. 720.) 


Tue week just concluded was naturally a quiet one for the 
Stock Markets. The Jewish Passover inthe earlier part, and 
the Christian Easter at the other end of it, effectually lightened 
labour; and when the operation of the settlement was got 
through, it was scarcely worth while going in for fresh business 
with the holiday interval impending. However, prices remained 
on the whole pretty steady ; and though there was little active 
support, yet the undercurrent of feeling was favourable, and 
better times are anticipated when business is resumed. The 
Money Market continues in the same easy condition. The Gas 
Market has been quiet like the rest ; but there have been more 
variations in quotation than the average of recent weeks. Gas- 
light “A” have fallen away slightly. It opened with a rather 
weaker tendency, and receded 1 on Tuesday, and 1 the next day ; 
being done at 211 two or three times. The final mark, however, 
was 213—the same as it opened at. A couple of bargains were 
done in debenture and preference issues at undiminished rates. 
The demand for good investment stocks, which must proceed 
from the abundance of cheap money seeking a_resting- 
place, is pretty certain to send up the choice debenture stocks. 
South Metropolitans remain as they were—that is, very quiet 
and steady. In Commercials, one or two transactions were 
marked. The new stock was steady and unchanged; but 
the old receded 4—business being marked at 232 ex div. Pro- 
bably a holder is under the necessity of realizing some of this 
stock; and buyers accordingly make the terms as good as they 
can for themselves. Hardly a transaction has been effected in 
any of the Suburban or Provincial Companies; and the only 
changes in quotation are in Brentfords—the old rising 2}; and 
the new, 1. Alliance and Dublin and British are ex div. at 
corresponding figures. The Foreign Companies exhibit more 
variety. Imperial Continental was strong at an advance of 1, 
and looks like going better still; but the other Continentals 
were featureless. Chicago Bonds, of both issues, made the 
liberal advance of 4 each; but nothing was done in them. Of 
the South Americans, Buenos Ayres and Monte Video were 
steady; the former making an improvement of 3. San Paulo, 
however, fell 4, the report for the last half of 1891 showing 
that, although the business had largely increased, the profit had 
been entirely swallowed up by the cost of coal and labour, and 
by the loss on exchange. The Water Companies were quite 
active; and the recovery in prices proceeds steadily. 

The daily operations were: Very quiet business was the rule 
in the Gas Market on Monday. But prices were steady; and 
a rise of 2} was made in Brentford old, and of 4 in Buenos 
Ayres. In Water, Kent advanced 2}; Lambeth, 2; Southwark, 
3; and West Middlesex, 14. There was rather more business 
doing in Gas on Tuesday ; the course of prices being irregular. 
Imperial Continental rose 1; but Gaslight “A” receded 1; 
and Commercial old, 44. New River debenture rose 1. Wed- 
nesday was an extremely quiet day in Gas. Gaslight “A” fell 
1 more; but the few transactions marked in other stocks were 
at good figures. East London Water rose 1. On Thursday, 
the general tendency in Gas was rather better. Chicago bonds 
rose 4; and Brentford new, 1; but San Paulo receded }. In 
Water, Kent advanced 2; Lambeth, 1; ditto, 7} per cent., 2; 
Southwark, 2; ditto “‘D,” 2}; and West Middlesex, 13. 
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ELECTRIC LIGHTING MEMORANDA. 








The Approaching End of the Crystal Palace Exhibition—A Brush Advertise- 
ment—The Last of the Maxim-Weston Companies. 


Tue signs of approaching dissolution are gathering thickly at 
the Crystal Palace Electrical Exhibition. Some of the exhibitors 
are endeavouring to push sales of the more marketable articles 
shown in their stands, while others are content with chaining 
down, roping off, or otherwise protecting their goods, and sparing 
themselves the expense of attendants. By far the best thing 
now worth seeing at the Exhibition is the series of high-tension 
experiments conducted daily and nightly by the Siemens Com- 
pany in the Pompeian House, which has been given up to them 
for the purpose. The electrical cookery display is still kept on ; 
but the child’s-play character of the show is fully recognized by 
most visitors to the Palace. The Siemens experiments, on the 
other hand, are really interesting. They are much improved 
from what was shown when these displays were first given; 
several of Mr. Tesla’s Royal Institution experiments being now 
repeated by the representatives of the great Charlton firm. It 
cannot be claimed, however, that the tricks gain anything from 
the manner of the performers, who go through their work in a 
perfunctory and dismal way, taking little pains to explain the 
phenomena to their audience. In point of fact, electricity is 
inexplicable; but perhaps for this reason it isa most fascinating 
study. A lecture upon electricity is easily made striking and 
interesting, even with the ordinary appliances of the lecture- 





room ; and where, as at the Palace at the present time, a lecturer 
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can have the use of 50-horse power of energy, he ought to make 
the best of his eo cere 

We are in possession of a neat little pamphlet issued by the 
Brush Electrical Engineering Company, Limited, and circu. 
lated from their large stall at the Crystal Palace. This publi. 
cation contains several interesting statements respecting the 
history of electrical engineering. Due allowance must, of 
course, be made for the necessity under which the compilers 
laboured for showing that the Brush interest was at the begin. 
ning of everything, and is now at the top. Among other things, 
we are told that “the Brush Company was formed to gather 
together some of the threads of electrical discoveries, and weave 
them into an organized industry of electrical engineering.” We 
always thought that the object of the Brush Company was pri- 
marily to make as much money as possible by the promotion of 
concessionary companies bound down to pay exorbitant pre. 
miums for the right of purchasing Brush machinery, which sub. 
sequently turned out to be worthless ; but there is no corrobora. 
tion of this impression in the new pamphlet. The nearest 
approach we can find to any reference to the time when 
“Grandfather Brush” was in his hey-day is an almost pathetic 
remark that “‘an undue inflation of prices found its inevitable 
reaction in equally uncalled-for disappointment and depression.” 
But did not the greedy walrus in Lewis Carroll’s immortal 
ballad weep over the fate of the oysters he had eaten? There 
is something very touching in the hearty way in which the Brush 
people tell how “ buoyed up by confidence in the future ”’—to 
say nothing about the cash taken from their concessionaries— 
they “struggled against the adversity which proved fatal to so 
many of the other pioneers in the business.” A good man 
struggling against an adverse Fate is, as we all know, a spectacle 
which affords mingled pleasure and grief to the gods; but one 
need not be so very ‘good to survive trouble in the way the 
Brush Company did it—at other people’s expense. Most of us 
would be well content to do a deal of struggling upon the same 
terms. The pamphlet cites the “fact that upwards of half-a- 
million incandescent lamps are nightly lighted in London” as 
sufficient evidence to refute the prevailing impression as to the 
costliness of electric lighting. The same thing might be re- 
marked of bottles of dry champagne; yet it has never been 
argued that this is a low-priced beverage. But when they come 
to the subject of the danger associated with the use of the 
electric light, the Brush Company assert that “there is no 
single case on record of any member of the public having been 
injured by the electric current within his own premises.”’ Loop- 
holed with openings for evasion as this statement is, it must be 
pilloried as an audacious falsehood. 

Another of the old electrical companies which has had to do 
a great deal of struggling, but without the compensations that 
have enabled the Brush Company to pull through, is the Maxim- 
Weston venture, in connection with which the name of Mr. 
Hugh Watt, M.P., once figured so conspicuously. It is worthy 
of notice that the last meeting of the shareholders in this un. 
fortunate concern was held on the 8th inst., to receive the 
accounts of the Liquidators. There were two Maxim-Weston 
Companies, old and new; and the liquidation of the first left a 
credit balance of £414, while that of the latter showed a credit 
balance of £1273, which is all that remains of the capital. So 
much litigation'attended the liquidation of the old Company that 
a great portion of the salvage seems to have gone to the lawyers. 
After certain gratuities had been voted to the Liquidators, there 
was sufficient money left to return to the proprietors a very small 
fraction of a penny per share. This is more than the majority 
of the Brush Companies left behind them. And not the least 
deplorable thing about the lamentable history of the Maxim- 
Weston speculation is the fact that the system of electric light: 
ing which the Company took over from the inventors (Messrs. 
Maxim and Weston) was at least as good as any other knownat 
the time. There was no “ swindle” in the scheme of the Com- 
pany. The whole venture was simply cast away through bad 
administration, rash trading, and the inherent weakness of 
electric lighting, regarded as the basis of a business, in the early 
years of the last decade. If Messrs. Maxim and Weston had 
kept their inventions until now, they might have had a better 
fate; but it has yet to be proved whether, with some well- 
understood exceptions, electric lighting is capable of paying very 
much better than it did ten years ago. 
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Imperial Continental Gas Association.—The Directors of this 
Association will recommend, at the half-yearly meeting of the 
proprietors on the 3rd prox., a dividend of 5 per cent. and a 
bonus of 1 per cent. (both free of income-tax), for the six months 
ending Dec. 31 last, on the £3,800,000 stock of the Association. 


A Cookery-Book in German.— Under the title of ‘‘ Das Gas in 
der Kiiche,” Madame Alting-Mees, the well-known lecturer on 
cooking by gas, has reproduced in German the series of useful 
recipes which she has already presented to her numerous 
English and French audiences in their respective languages. 
In its new form, the little book will increase the reputation 0 
its authoress as a thorough advocate of the use of gas, whether 
from a hygienic or an economical standpoint, in the exercise of 
all those culinary arts of which she is so accomplished a 
practitioner. 
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a 
FURTHER WORK FOR THE STANDARDS OF LIGHT 
COMMISSION. 


Wuen we last dealt with the subject of the labours of the 
Standards of Light Commission’ (ante, p. 572), we could only 
discuss the one question of the candle standard, and refer to 
the different standards recognized by European science under 
thisname. It is obvious, however, that the work of the Com- 


mission will not be completed by the adoption and definition of 
the standard unit of light; they will also have to prescribe the 
manner in which this unit shall be produced and embodied in a 
practical photometric light, and to pronounce upon the form of 

hotometer which is in accordance with the statutes regulating 
the testing of the gas supplied to London, and is at the same 
time fair to all parties, Let it be supposed that the Commission 
have ascertained the mean value of the parliamentary standard 
candle, and have satisfied themselves that this amount of light 
can be exactly reproduced under certain conditions, by a flame 
of a particular description of air gas, prepared by mixing atmo- 
spheric air with the vapour of a specified grade of petroleum 
spirit. (It may be parenthetically remarked that, although 
there is no prospect of this substitute for the actual spermaceti 
and wax candle_failing while the world’s store of petroleum 
lasts, it will be as well to provide for the possibility of a future 
revision of the standard, by procuring and storing in a safe 
place a sufficient stock of the present make of candles.) The 
next question that arises is, Will it be found necessary or desir- 
able to employ the absolute candle standard itself in all photo- 
metrical examinations of gas; or will some relative or derived 
standard be found more convenient for every-day use ? 

It is by no means certain that the air-gas equivalent of the 
standard candle is easy to produce or convenient to use in a 
photometer. A pentane-gas flame representing a candle light 
can doubtless be made very exactly under proper conditions ; 
but what are these conditions? There is considerable differ- 
ence of opinion respecting this matter. Some experts contend 
that the problem is an easy one to solve, having regard to the 
average skill and trustworthiness of photometrists; others 
argue that, in questions of this kind, the possibilities of going 
wrong are more to be considered than the chances of correct 
performance. There are those who argue that, for the exhi- 
bition of a flame standard of light, there should be the utmost 
simplicity in the apparatus. They will have the naked flame, 
pure and simple, just as the flame of a candle is naked. No 
instrumental refinements, such as the cutting off of the top or 
the bottom of a flame, or both, by an opaque screen, will be 
endured by these purists ; because, they say, everything of this 
kind introduces chances of error. Now the steadiness of a 
flame in brilliancy depends, so far as the power of controlling 
its supply of fuel extends, upon the height of the flame itself, 
or the rate at which it burns the fuel. We can agree to regard 
aflame as standard when it is of standard dimensions, or when 
burning its fuel at a standard rate. French and German tech- 
nicians have applied the former rule to their candle units, while 
the British practice has hitherto been to rely upon the latter 
exclusively. 

To burn a pentane-gas flame of equivalent illuminating 
power to one candle, taking the whole of the flame, no more 
than one-half of a cubic foot per hour of the air gas is required. 
If this very small flow of gas is to be measured by a meter and 
controlled by a governor, after the usual manner of illumi- 
nating gases, the mechanical difficulties in the way of secur- 
ing precision of discharge are by no means inconsiderable. 
If,on the other hand, the height of the flame is to be relied 
upon, what guarantee is there of the correctness of the 
“boning” at any time? We speak now, of course, upon the 
assumption that the single candle pentane-gas flame is employed 
in every-day photometrical work. Again, supposing these initial 
objections to be removed, who would care to use a one-candle 
standard in an ordinary photometer? The manufacturers of 
the gas to be tested against such a small unit of light would 
have several reasons for protesting. The difference in the 
lineal distances between the gas-flame and the unit respectively 
and the screen, would be so great that, in the not uncommon 
condition of foggy or smoky air, the loss of radiant light by the 
former would be much larger than that ofthelatter. Moreover, 
the disturbing influences of varying atmospheric density and tem- 
perature must differently affect flames so differently constituted 
and of such inequality of power. 

It has been suggested, as a way out of the difficulties last 
mentioned, that the standard to be actually used in photo- 
metrical work should be some multiple of the candle, and that 
for London gas of nominal 16-candle power it should be a 16- 
candle pentane-gas flame. This would have the effect of bringing 
the screen midway between the standard and the flame to be 
tested, so that any thickness of the atmosphere would affect both 
alike. But there are grave objections to the plan. The bright- 
hess of the screen when illuminated both sides by two 16-candle 
flames at either end of a 60-inch, or even a 100-inch photometer- 
ar, militates against exact balancing of the lights; for it is a truth 
- physiology that the sensitiveness of the retina to degrees of 
ighting is much greater in the lower than in the higher ranges 
of illumination. And this difficulty in exactly balancing the 
ights is coexistent with increased demand for extreme precision 
in observation ; for the range of the screen fora difference of one 





candle is, with 16-candle lights, very small even on the roo-inch 
and dangerously so on the 60-inch bar. Mr. John Methven has 
long ago dwelt upon this point; and his criticism cannot be 
overlooked by the Commission. 

Moreover, it appears preferable that a photometrical standard 
should always be under the lowest conceivable limit of illumin- 
ating power of the flame to be tested, in order to avoid trouble- 
some minus measurements. Thus it might be more reasonably 
argued that a 16-candle standard should be used for 20-candle 
gas, than that the standard should be the exact equivalent of 
the statutory illuminating power of the gas under examination, 
whether 14, 15, 16, or 20 candles. Such a system would lead 
to an undesirable multiplication of standards; while it cannot 
be pleaded that it would tend to improve the precision of photo- 
metrical measurements, or ease the labours of the examiners of 
gas. Regarding this part of the subject generally, it appears to 
us that the necessities of the case for a more powerful standard 
than either the single or the double candle would be met by a 
10-candle working standard, which would answer for all qualities 
of coal gas the world over, and possess a decided fascination for 
the decimalizing men of science of the day. At any rate, we 
fail to see why the real advantages of the proposed 16-candle 
standard do not also belong,in nearly the same force, to the 
10-candle standard; while the latter isnot without recommenda- 
tions of its own which are not shared by the larger one. We 
believe that if they could only get it in a convenient form, all 
the gas managers of the country would be glad of a 10-candle 
standard. 

Here, upon the subject of convenience, we stumble oncé 
more upon the real crux of pentane. Is it convenient in anv 
shape; and, if so, to what point is the convenience carried ? 
The new forms of pentane lamp are handy enough for most 
practical purposes; but they do-not satisfy the purists who 
want their standard whole and unscreened, and they are of 
small illuminating power. It seems probable that, in order 
to produce a reliable standard of anything more than a couple 
of candles intensity, there must be a regular preparation of 
pentane gas in a gasholder. Not even by carburetting air or 
gas on its way to the burner is a reliable standard flame to 
be produced—so the story goes. There is nothing for it but 
the mixing gasholder. If this should turn out tobe the ultimate 
recommendation of the Commission, it is to be feared that the gas 
industry in general will leave the fruit of their labours to those 
who are compelled by law to make use of it. Gas managers 
have heard of pentane holders that required to be kept warm 
by steam-pipes; and if a little more precision in photometrical 
measurement is only to be obtained at the cost of very dispro- 
portionately increased trouble and expense, the gas managers 
who have other things to da besides spend their time in photo- 
meter-rooms will even go on as they are going—using candles 
when they cannot help it, but working with the Methven slot 
for choice. 

It may safely be understood, however, that the majority of 
the members of the Commission will keep in mind the exist- 
ence of the “personal equation” of photometrists, and will 
not endorse any counsels that would impose upon technicians 
something by way of a standard of light which is “too bright 
and good for human nature’s daily food.” They will remember 
the awful example of the Violle standard, and let common 
sense overrule their deliberations, There are two ways of 
looking even at this point. One sometimes hears references 
to errors or shortcomings of manufacturing processes as being 
negligeable because the results “ fall within the limits of error in 
testing.” Similarly, it may be argued that, having regard to 
the fallibility of photometrists, it is useless to strive after too 
high perfection in the appliances which they must use—and use, 
as a rule, with only an approximation to certitude. As against 
this contention, it may be replied that the possible carelessness 
of the operator is an additional reason why his prescribed 
methods and apparatus should be as perfect in every way as they 
can be made. 

The questions of photometer design and the best method of 
burning the gas to be tested, whether at constant rate of con- 
sumption or constant dimensions or brilliancy of flame, will 
occupy the attention of the Commissioners after all the prob- 
lems arising out of the standard of light are disposed of. 
Some of the Commissioners are believed to entertain strong 
opinions respecting these matters; and it is quite possible that 
the existing practice may be found susceptible of improvement. 
There is much to be said for the proposition that coal gas 
should be burnt in such a manner as to permit of its developing 
the utmost effect which it is capable of producing in the Argand 
burner, and with the chimney draught most suited for it. We 
have always had a little weakness for the French style of 
valuing the luminosity of gas in terms of the consumption 
capable of yielding the standard illuminating power. It is 
a system that tends, at least, to show up in strong relief the 
performances of various kinds of burners. We must leave the 
subject for the present, however; only repeating the hope ex- 
pressed in our earlier article, that every aspect of the important 
question of the photometry of gas may be properly ventilated 
while the Commission is sitting. 
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Dr. Merryman has resigned the chairmanship of the Cranleigh 
Gas Company, and has been succeeded by Admiral Maclear. 
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ACCOUNTS OF THE METROPOLITAN GAS COMPANIES FOR THE YEAR 1891. 
a Chartered, Commercial. South Metropolitan. All the Companies, 
£ &. as £ 82d. 4 s. d, £ 8. d, 
Capitaland borrowed money .......-. 11,795,400 0 0 845,000 0 0 8,095,854 0 0 15,736,254 0 0 
Income—viz. : : 
Sale of gas by meter. . 2,518,401 14 9 227,328 18 8 698,397 11 11 3,444,128 5 4 
Public lighting, including lighting under contracts 144,459 18 3 18,490 16 8 58,362 1 8 221,312 16 7 
Rental of meters and stoves . Z 71,427 910 5,210 6 0 22,528 138 5 99,166 9 8 
Residual products. aan te 929,556 11 6 100,171 3 0 292,898 10 11 1,322,626 5 5 
Miscellaneous, including old materials bee 18,226 4 6 614 15 10 6,130 10 6 19,971 10 10 
Total income fromallsources. . ......+s 8 3,677,071 18 10 351,816 0 2 1,078,317 8 5 5,107,205 7 5 
Expenditure—viz.: 
Coals, including carriage and dues. . .. . i 621 831 12 10 172,747 138 4 479,573 11 8 2,277,152 17 10 
Purifying materials, including labour. 3,843 1l 0 8,845 5 4 843 10 1 113,582 6 5 
Salaries and wages—manufacture . 385,550 110 44,451 9 1 118,021 19 9 548,023 10 8 
Wear and tear—manufacture. 317,194 4 8 28,542 9 1 89,230 10 4 435,027 4 1 
Rents, rates, and taxes . 163,616 18 10 11,304 8 6 37,159 7 5 212,080 14 9 
Salaries—management . : bon reteig ar 16,677 2 5 2,182 16 6 3,991 14 3 22,851 13 2 
Collectors’ salaries and commission Ore ee 29,340 17 5 2,913 8 2 9,499 2 10 41,753 8 5 
Stationery, printing, and general charges . 11,510 4 3 1,981 10 1 8,711 5 3 22,202 19 7 
Directors and auditors . 5,900 0 2,650 0 0 3,725 0 0 12,275 0 0 
Salaries and wages, wear and tear—distribution. 138,088 14 4 13,191 0 3 54, 067 15 10 205,347 10 5 
Repair and renewal of meters and stoves 80,685 13 0 4,011 14 5 14,859 4 1 99,556 11 6 
Law and parliamentary charges. ‘ 6,880 19 4 267 19 1 4, 130 14 4 11,279 12 9 
Bad debts and extraordinary ¢ expenses . 38,924 1 6* 3,140 19 8 19,928 19 6f 61,994 0 8 
Total expenditure on revenue account . 2,903,044 1 5 296,230 13 6 863,802 15 4 4,063,077 10 3 
SEP RONNG, ts ss) Gece, os 9 oe 774,027 17 5 55,585 6 8 214,514 13 1 1,044,127 17 2 
Do. per cent. on capital and borrowed amy 611 8 Gat 7 618 7 612 8 
Do. do. eS eee ea Piette 29 1 4 2212 3 28 611 28 9 9 





* Including £20,265 6s. 4d. annuities. 


+ Including £11,409 6s. 10d. profit-sharing for twelve months to June 80, 1891, 








TABLE showing the Capital, Income, Expenditure, and Profit, j per Ton of Coal carbonized, am 1891. 






































—_— Chartered. Commercial. South Metropolitan. All the Companies. 
clit hese rer ke a. £a d. £a d. 
Capitaland borrowed money . . . . . «6 1 ee ee 513 862 314 0:98 410 966 56 6 5:44 
Income—viz.: 
Total gas- -rental . sted able aerate Rake (ees 1 5 807 lt 661 1 2 2:35 1 4 676 
Rental of meters and stoves Se eee Se er 8:27 5°43 7°93 7°98 
Residual products. SS arr arin See 8 11°54 8 9°39 8 7:09 8 10°36 
Miscellaneous, including old materials Grate 8 ee 1°53 0°65 2°16 1°60 
Total income from allsources. . . 1. 1 ss we es 115 6°41 1 10 10°13 111 7:54 114 270 
Expenditure—viz. : 
Coals, including carriage and dues. . . ....-+-s 16 7°98 15 174 14 0:80 15 3°12 
Purifying materials, including labour 9°70 9°31 734 913 
Salaries and wages—manufacture . 3 8:60 8 10°76 3 554 8 8:07 
Wear and tear—manufacture . 38 0°69 2 6-03 2 7°43 2 10°99 
Rents, rates, and taxes. . : i 6°93 11:89 i 1-08 1 5-06 
Salaries—management . : Pia 1°93 2°30 141 184 
Collectors’ salaries and commission . . . 3°40 316 3°34 3:36 
Stationery, printing, and general charges . 1°88 2:08 3:07 1-75 
Directors and auditors . . mis 0°69 2-79 131 099 
Salaries and wages, wear and ‘tear—distribution . . 1 3°93 1 1:88 1 7-03 1 452 
Repair and renewal of meters and stoves . Pas 9°34 4:22 5-23 8-01 
Law and parliamentary charges Mea tiet fat his Vol teers 0°79 0:28 1-45 0-91 
Bad debts and extraordinary expenses . . . ... + 4:50 3°31 701 4:99 
Total expenditure on revenue account. .. . 1 7 11°86 1 6 11°65 1 6 404 1 7 274 
EE nsteseticnictond. 42 dn bashed 7 655 4 10-48 6 350 | 6 11:96 
| | 
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Taste showing Increase or Decrease in each Item heiiiaa 1891 

































































Chartered. Commercial. South Metropolitan. All the Companies. 
" Inc. | Dec | Inc. | Dec. Ine. | Dec. Ine. Dec. 
£ oa’ tas or BU ee ee ae | 2 £ 
Capital and borrowed money ........-. + «| 482,900 | o 35,000 nie 146,503 | ae 614,403 Me 
Income—viz. : | | 
Sale of gas by meter . ; 204,959 oe | 18,699 oe 79,151 | oe 297,809 oe 
Public lighting, including lighting under contracts. 8,722 . | 289 ee 1,247 + 5,268 oe 
Rental of meters and stoves . : 5,604 + ; 888 +e 2,186 +e 8,048 
Residual products , 28,383 oe | oe 4,863 oe | 7,740 15,780 . 
Miscellaneous, including old materials 1,154 | spas oe . | 1,629 . 331 
Total income from all sources . . . . . . . «© ss «| 248,722 | 9,627 ‘ 73,215 | “ 326,564 
Expenditure—viz. : | 
Coals, including carriageanddues. ..... . «| 184,413 oe 82,202 oe 45,343 ee 211,958 fe 
Purifying materials, including labour . onc 722 oe 1,464 $a < | me 13,866 at 
Salaries and wages—manufacture . ....... 14,943 oe 4,635 oo oe 6,433 13,145 ae 
Wear and tear—manufacture. . ......+.4.-. é ee 2,168 ; es | 6,168 ee 1,103 
Rents, S008, GItEEOS 8. 6 6 a es 1,145 are 781 a os | 6,191 . 3, 265 
Salaries—management .. . SAR Grice tans 948 Se 4 se os 213 739 ae 
Collectors’ salaries and commission . . bie) ea aed 194 ee oe 161 oe 832 ee 850 
Stationery, printing, and general charges . ... . ae 186 252 ne “is 820 oe 204 
Directors and auditors . . Skee “3 ee ee ae Ae aie oe ais 
Salaries and wages, wear and tear—distribution . | . 5,791 ei oe 2,669 5,499 oe 8,622 ee 
Repair and renewal of meters and stoves. . . . . 3,963 oe . 727 396 ° 8,630 ‘ 
Law and parliamentary charges. . . .... “ 2,989 ie 105 1,482 ar oe 1,612 
Bad debts and extraordinary expenses . . 1,050 ee a 487 me 19,714 . 19,151 
Total expenditure on revenue account. . ... .. .| 171,940 BE 87,357 a 16,479 re 225,775 ee 
—$————— 
PANG 8s Ses se Se ei ek Oh BF ee Se at ws 71,782 uf ee | 27,730 56,736 i 100,789 dh 
Do. per cent. on capital and borrowed money ... . .|£0 7s, 8d. ‘ oe es 14s,2d/ £1 11s. 7d. ae £0 7s. 11d. ee 
Do. 10; «(OMNIA Cr. =. 50-9 6, 3! Joss Toe A ONO 18 66; 6 O 5 és 08 7 ° 
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COMMUNICATED ARTICLE. 


COAL GAS: ITS MANUFACTURE, DISTRIBUTION, AND 
CONSUMPTION. 
A Series of Articles for Gas Students. 


(Continued from p. 619.) 
Tye PasSAGE OF THE GAS FROM THE ASCENSION-PIPE TO THE 
CONDENSERS, Etc. 


From the retort the gas issues up the ascension-pipe to the 
hydraulic main. The joint of the pipe in the socket of the 
mouthpiece may be made of well-rammed dry fire-clay. Itisa 
mistake to have the ascension-pipe too small; it should not be 
of less diameter than 6 inches for the retorts in use at ordinary- 
sized works. 

In some works, great trouble is experienced by the occasional 
choking of the ascension-pipes, chiefly owing to a formation of 
pitch, into which a portion of the tar has been converted by the 
heat of the pipe. The liability to choking is much obviated by 
keeping the ascension-pipes cool. This may be done by placing 
the pipes some 6 inches from the front wall of the bench, and 
building the latter 14 inches thick. A bent auger should be run 
up the orifice of the mouthpiece into the ascension-pipe at 
every charge. When stoppages do occur, they may be removed 
by taking off the top cap, to allow of heated currents of air 
passing upwards through the pipe. A simple plan, and one 
which is usually effective without having to put the retort out of 
action, is to place a bucket of water in the mouthpiece, directly 
under the ascension-pipe, and leaving it there during the work- 
ing off of a charge. 

The ascension-pipe communicates with the hydraulic main by 
means of an H-pipe, an arch-pipe, a bridge-pipe, or other 
arrangement that may suit the fancy of the engineer. The back 
vertical pipe passes down inside the hydraulic main, and dips 
into the liquid therein contained; hence its name, the “ dip- 
pipe.” The two latter arrangements are the most commonly 
used; but a modified form of H-pipe, in which the cross-pipe 
sharply rises from the ascension-pipe to the dip-pipe, com- 
mends itself for simplicity, facility of access for cleaning or 
opening the ascension-pipe, and for the free passage of the gas. 
The two verticals are surmounted by flanged plugs, cemented 
into position, and readily removable. Perhaps the principal 
advantage of the arrangement is that, owing to the inclination 
given to the cross-pipe, any condensations or dirt that may be 
deposited must pass into the ascension-pipe, whence it is easily 
removed, instead of into the hydraulic main. 

The hydraulic main, as its name implies, is a hydraulic seal, 
whereby the gas, allowed to go forward, is prevented from pass- 
ing back to the retort. In its ordinary form, it consists of the 
U-shaped pipe, supported on standards, and containing a quan- 
tity of liquid (tar and ammoniacal liquor) which is maintained 
at a constant level by an overflow arrangement. Through this 
liquid the gas bubbles as it arrives from the retort; flowing 
away by the outlet-valve. The dip-pipe just referred to passes 
into the main to such a distance below the water-level as may 
be decided upon by the engineer ; but usually it will not exceed 
1} to 2 inches. 

The hydraulic main is made in several shapes; a modified 
form of © section being most commonly used. It is now 
generally constructed of wrought iron, which is preferable to 
cast iron on account of its lightness as compared with the 
latter. The main is supported on cast-ironstandards. A better 
plan, and one which is now being largely adopted, is to place 
the main on transverse girders, which are themselves held up by 
the buckstaves, over the retort-bench. The main is thus not 
only removed from the excessive heat of the top of the bed, but 
is also independent of any settlement or alterations that may 
take place in the brickwork owing to the heat of the bench. 
The main is usually constructed in sections extending the length 
of one or two ovens, with a separate valve to each section. 

There are certain troubles often incidental to the working 
of the dip-pipe and the hydraulic main, which must be men- 
tioned here. If the main should be exposed to great heat, in 
consequence of being fixed either too near the front of the 
retort-bench, or not sufficiently raised above it, the tar at the 
bottom of the main will be converted into pitch, which, gradu- 
ally accumulating, will stop up the dip-pipes. Mr. George 
Livesey is of opinion that it is the heated gas itself, operating 
on the comparatively stationary tar at the bottom of the liquid, 
which does the mischief, by evaporating its volatile constituents. 
He therefore not only guards against radiated heat from the 
bench, but makes his main of a very shallow form, with the 
bottom elliptically shaped. By this means the gas bubbling 
through keeps the whole of the liquid constantly agitated ; and 
the volatilizing process of the tar is completely obviated. Some 
engineers arrange for running into the hydraulic main a con- 
stant Stream of ammoniacal liquor, with this same object in 
view—viz., preventing the stagnation of tar and the formation 
of pitch. 

It has been urged that the use of dip-pipes promotes the de- 
Position of carbon in the retorts. While this may be true to 
Some extent, there are undoubtedly contributory circumstances 

€yond the hydraulic main which have far more to do with this 
troublesome formation. There have been many proposed sub- 
Stitutes for the dip-pipe, and, indeed, for the hydrau'ic main 





altogether—automatic in working and otherwise. Some of 
these are highly ingenious, but impracticable, while others are 
found to work well. Among the latter class, White’s auto- 
matic valve for dispensing with the hydraulic main may be here 
described. The main which carries the gas from the ascension- 
pipe passes into a rectangular chamber containing a faced flap- 
valve, which, freely suspended, rests when closed against a seat- 
ing, also faced, which is slightly inclined from the vertical. 
When the retort is charged (thus giving a pressure of gas) the 
valve, readily yielding to a pressure of 2-1oths of an inch, re- 
mains open; when the retort is opened, the pressure is relieved, 
and the valve falls on its seating by its own weight—the back 
pressure behind it tending to keep it gas-tight. 

One of the most recent inventions in this connection is the 
slide-valve anti-dip devised by the late Mr. Niel Meiklejohn, 
and described and illustrated in the Journat for May 6, 1890 
(p. 837). This appliance is not automatic, but is so simple in 
construction as to render any. derangement of the working parts 
almost impossible. Moreover, being self-contained, none of the 
moving parts are exposed to the dust, steam, &c., which are 
always present in the retort-house. The dip-pipe is enlarged 
to constitute a chamber resting on the hydraulic main, from 
which it is separated by a cast-iron plate or diaphragm. This 
diaphragm, truly planed and faced, is pierced to give two gas- 
ways—the one passing down into the hydraulic seal in the ordi- 
nary way, and the other opening into the hydraulic main direct 
without the intervention of the seal. Either of these passages 
or ports may be opened or closed by a loose valve, also faced, 
which freely slides over the faced diaphragm mentioned, and is 
actuated by a lever working on a rotating spindle, which, passing 
through a stuffing-box, can be regulated at will by hand. The 
‘seal’? can thus be utilized or dispensed with as desired. A 
turn of } inch on the spindle is sufficient to fully open or close 
the valve. 

There are two principal classes of anti-dips in use—first, 
those designed to do away altogether with the dip-pipe and 
hydraulic main ; secondly, those which provide an independent 
and free gas-way when the retort is closed and distillation is 
proceeding, and bring the hydraulic seal jinto operation when 
the retort is open. The two inventions just described may be 
taken as typical of these two classes. For other inventions in 
connection with the subject, the reader should consult “ King’s 
Treatise on Coal Gas.” 

When proper precautions are taken as already suggested, and 
particularly when provision is made for constantly changing the 
tar in the hydraulic main, thus to prevent undue evaporation 
and the formation of pitch, and also to maintain a constant 
water-level and consequently an even and regular seal of the 
dip-pipe, the hydraulic main and dip-pipe are undoubtedly 
among the most simple and useful of gas-works appliances ; and 
many engineers do not see any occasion for dispensing with 
them in favour of the most approved form of anti-dip. 

It is an advantage to seal the dip in ammoniacal liquor, 
which offers less resistance to the passage of the gas, and does 
not rob it of its light-giving hydrocarbons as tar would do. 
This latter matter brings to the writer’s consideration another 
question which has of late come well to the front—viz., the 
desirability or otherwise of the early separation of the tar 
from the gas. It is now generally acknowledged that if the tar 
be allowed to travel forward with, and cool with the gas, the latter 
will be impoverished in its illuminating power, owing to the 
absorption, by the heavy hydrocarbons in the tar, of the more 
volatile hydrocarbons which should be retained in the gas; and 
it is now considered best to arrange for the early removal of 
the bulk of the tar. On the other hand, it has been found 
that if the gas and tar be kept in contact at a high temperature, 
the conditions just described may be reversed, and the tar 
forced to give up, in the permanently gaseous form, some of 
the heavier hydrocarbons, which, readily condensing by a mere 
lowering of temperature, are ordinarily retained by the tar. 
The advantage of this process is a higher yield of gas. There 
must, of course, be a reduction in the market value of the tar; 
but this latter consideration is perhaps not of much moment 
in the present day of low prices for this and other residuals. 


The Dinsmore Process. 


The principle just referred to is the basis of the Dinsmore pro- 
cess now at work at Widnes and elsewhere. The invention was 
described in detail by Mr. Isaac Carr, the Manager of the 
Widnes Gas-Works, in a paper read by him before the Man- 
chester District Institution of Gas Engineers in 1889;* and 
from that paper the following particulars are culled: The plant 
utilized at Widnes consists of an ordinary setting of six retorts 
(heated on the generator system), and fitted with mouthpieces 
and doors, ascension pipes, dips, and hydraulics as usual. The 
retorts are set in two vertical tiers of three each. Between the 
two top retorts is placed a central chamber or duct, made of 
fire-clay, similar in section to the retorts, and also fitted with 
mouthpieces and doors at either end. The mouthpieces of the 
six retorts are provided with two sockets—one for the ordinary 
ascension pipe, the other for a pipe which communicates 
directly with the inlet mouthpiece of the central chamber. 
These latter pipes are provided with valves. The central 
chamber is heated towards the front or inlet end to a bright 


* See JOURNAL, Vol. LIV., p. 1040, 
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cherry-red heat of from 1700° to 1800° Fahr., and towards the 
back it is cooled down to a dull red of from 1200° to 1300° Fahr. 
The graduations of temperature are provided for by means of 
air chambers at the back of the setting. At the back or outlet 
end of this duct there are a second mouthpiece, an ascen- 
sion-pipe provided with a water-jacket to prevent the depo- 
sition of pitch, an WH-pipe, and a connecting-pipe, fitted 
with a valve, to the foul main; suitable arrangements 
being made for cleaning out the pipes when required. 
When the process is in operation, the valves referred to are 


open. The gas issuing from the retorts flows, in preference to — 


overcoming the water pressure of the seal in the hydraulic main, 
through the communicating passage into the central duct. 
Here a portion of the tarry vapours in suspension with the 
gas are, by the influence of the intense heat of the duct, fixed as 
permanent illuminating gas, which, with the gas in bulk from 
the retorts, passes up the back ascension-pipe, and on to the 
foul-main direct. Mr. Carr prefers six-hour charges; and, in 
order to ensure a regular and even flow of gas through the duct, 
the work is so divided that a portion of the retorts may be 
drawn every hour. This system of work is, however, one that 
may with very great advantage be applied to all works where 
the ordinary processes of carbonization are in use. The gas, 
thus enriched and supplemented by light-giving hydrocarbons 
from the tar, is caused to pass on direct to the condensers 
without the intervention of the hydraulic main, and conse- 
quently without coming into direct contact with the cooled tar. 
When it is required to open the duct, or for any other reason 
to temporarily suspend the process, the valves on the con- 
nections with the retort mouthpieces are closed, as well as the 
valve on the connections between the duct and the foul main; 
and the gas passes up by the ascension-pipes in the ordinary 
way through the dips and the hydraulic main. 

The advantages claimed for the process are: (1) Higher make 
per ton; increase of illuminating power—thus obviating the 
necessity for using cannel. (2) Proportional decrease in the 
cost of production as regards material, labour, and productive 
plant. The gases which have been obtained from the tar are 
said to be satisfactorily permanent under the varying tempera- 
tures to which gas in the holders must be subjected. No diffi- 
culty has been experienced by the deposition of naphthalene. 

This last matter has given much trouble to almost all gas 
managers at some period or other of their experience. The 
direct cause of the deposit is not even now fully ascertained ; 
but it is found that if the gas be carefully and most gradually 
cooled, from the hydraulic main to the outlet of the condensers, 
and the bulk of the tar removed at an early stage, there is not 
likely to be any trouble from this cause. In this connection, 
the writer is strongly of opinion, too, that the matter of 
arranging for an even and regular delivery of gas from the re- 
torts, by drawing a portion of the charges every hour, has also 
much to do with allaying;the difficulty, by preventing the 
periodical rushes of immense volumes of gas through the con- 
densers which must be incidental to the more usual method of 
dividing the retort-house work. 

As already noted, the hydraulic main is now generally con- 
structed in sections, each being usually provided with a 
hydraulic valve. The gas passes through the valve into the 
foul main. This main, which is by preference circular, and 
constructed of wrought iron, is often carried entirely round the 
retort-house; suitable provision being made for getting away 
the tar and ammonia water from the hydraulic, and such other 
condensable matters as may deposit while the gas cools. 

In Livesey and Tanner’s patent hydraulic main, provision is 
made for the removal of the tar as it is produced, while hot; 
there being thus practically no tar in the main. The liquor 
passes off by a separate pipe, by which also the level can be 
adjusted as desired. A perforated screen is provided, which 
prevents oscillation of the liquor, and allows of working with 
the minimum of seal. 

(To be continued.) 


a— 


The Chairmanship of the Rotherham Gas Committee.—Mr. 
Stoddart has been elected Chairman of the Rotherham Cor- 
poration Gas Committee in place of Mr. Cox, who recently 
resigned under circumstances reported at the time. 


Death of Mr. W. T. Callow.— We regret to record the death, 
on the oth inst., in his 83rd year, of Mr. William Tyrer Callow, 
who for about 30 years filled the position of Gas and Water 
Engineer at Birkenhead. Something like half-a-century ago, the 
deceased managed the Athol Street works of the Liverpool Gas 
Company ; andin 1853 he was appointed Engineer and Manager 
of the Birkenhead Gas and Water Works, which were then 
private property. The works were purchased by the Birken- 
head Improvement Commissioners in 1853; and Mr. Callow 
remained with them until 1877, just before the incorporation of 
the borough, when he retired, owing to ill-health and advancing 
years. He was succeeded by Mr. Wood, who, however, soon 
retired ; and the offices were then divided—Mr. T. O. Paterson 
being selected as Gas Engineer, and Mr. W. A. Richardson 
as Water Engineer, which positions these gentlemen still hold. 
Soon after Mr. Callow’s retirement, he was presented by the 
officials with an illuminated address, together with a timepiece, 
as a mark of their appreciation of his uniform kindness and 
impartiality. The funeral took place last Tuesday. 





TECHNICAL RECORD. 


SOUTH-WEST OF ENGLAND DISTRICT ASSOCIATION OF GAS 
MANAGERS. 





The Half-Yearly Meeting of this Association was held last 
Tuesday, at the Canon’s Marsh Offices of the Bristol Gas 
Company, under the presidency of Mr. D. Irvine, the Manager 
of the Company’s Stapleton station. Beautiful weather pre. 
vailed throughout the day; and there was a numerous attend. 
ance. Among the visitors were Mr. W. A. Valon, President of 
The Gas Institute, and Nr. H. Wimhurst, Secretary of the 
Eastern Counties Gas Managers’ Association. Previous to the 
meeting, the Canon’s Marsh works were inspected by several of 
the members, who were afterwards provided, by the kindness of 
the Directors, with light refreshments in the Board-room. The 
Association received every possible attention from Mr. J. Phillips, 
the new Secretary, and from Mr. W. Fiddes, the Company's 
Chief Engineer. 

An OFFICIAL RECEPTION. 

Before the general business commenced, 

The PresiveEnT introduced to the members the Vice-Chairman 
of the Company (Mr. G. K. Stothert, M.Inst.C.E.). 

Mr. STOTHERT said, on behalf of himself and brother Directors, 
he had to give the Association a hearty welcome to Bristol. 
They were all very glad to see the members. The Chairman 
(Mr. Alderman Dix) was extremely sorry that he could not 
himself be present to receive them; but he had been compelled 
to go to London on important business connected with the 
Company. He would not take up their time with more re. 
marks, as he saw they had plenty of business to get through; 
and he hoped the proceedings would be very successful. 

Mr. T. W. R. WuiTE (Sherborne) observed that the members 
were greatly obliged to Mr. Stothert for welcoming them, on 
behalf of the Directors of the Company, to Bristol that day 
uader such favourable circumstances. The Association had 
always been anxious to get to Bristol. They had assembled 
there in the past; but up to the present, they had not met with 
any welcome, or at all events with a welcome like this. Their 
hearty thanks were due to Mr. Stothert, and his co-Directors, 
for so cordially receiving them; and he (Mr. White) hoped that 
this was an earnest of good things to come. They had thought 
of having Bristol as a sort of centre for the Association ; and 
they hoped to make Mr. Stothert’s acquaintance again at some 
future time. 

Mr. H. F. Wittey (Exeter), in seconding the motion, re- 
marked that the members were very pleased to be at Bristol 
that day, and they heartily reciprocated the kind wishes Mr. 
Stothert had expressed. 

The motion having been passed, 

The PREsIDENT said he had much pleasure, on behalf of the 
members, toconvey to Mr. Stothert their thanks for the kindness 
of the Directors in welcoming them. It was the intention of the 
Chairman to be present; but he, as already stated, had been 
called away to London. The Mayor had also promised to 
attend ; but he was then engaged at a Council meeting. 

Mr. STOTHERT briefly acknowledged the vote. 


MinuTEs oF Last MEETING. 

The Honorary SEcRETARY and TREASURER (Mr. Norton H. 
Humphrys, of Salisbury) having read the notice convening the 
meeting, it was agreed to take as read the minutes of the meet- 
ing held at Weymouth in September last. 


NEw MEMBERS. 


On the motion of the PrEesiDENT, seconded by Mr. W. A. 
PADFIELD (Exeter), the following gentlemen were elected mem- 
bers of the Association: Mr. W. J. Fuller, of Bournemouth; 
Mr. F. W. Johnston, of Stapleton, Bristol ; Mr. W. Sainsbury, 
of Salisbury; Mr. S. B. Darwin, of Portsea; and Mr. G. B. 
Irons, of Gosport. 


PLacE oF NExT MEETING. 
The PresipEnT invited suggestions for the place at which 
the next meeting should be held. 
Mr. S.*W. Durkin (Southampton) moved that the September 
meeting should be held at Bournemouth. : 
Mr. J. Lowe (Weymouth) seconded the proposition; and it 
was unanimously agreed to. 


PRESIDENTIAL REMARKS, 

The PresipEnT said he was sure the Committee of the 
Association were to be congratulated upon the agenda that had 
been prepared for the meeting; and, in considering it over, he 
had come to the conclusion that it was inevitable that some 
part of the programme must be omitted altogether. Therefore, 
entirely on his own responsibility, he had determined to postpone 
his Inaugural Address, in order that the members might have 
the full advantage of the instruction that was to be derived 
from the papers to be read, and the discussions that would 
doubtless follow. The formal business and the subjects that 





| would be submitted would, he felt satisfied, demand their 
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atience and attention. One of the papers was long; but its 
length was more than counterbalanced by its great value, and 
the real pleasure and interest it would afford, not only to 
all the members of the Association, but to everyone who 
would have the opportunity of hearing or reading it. Before 
calling upon Mr. Richardson to read his paper, he should like to 
congratulate the members upon the fine weather with which 
they were favoured that day. The number of members who were 
ill in March rendered it absolutely necessary that the Committee 
should postpone the meeting until a later date. He was very 
glad indeed that during the past half year the Association had 
not suffered in membership by death; but yet he regretted to 
say that they had lost a friend in the death of a gentleman who 
was well known to most of them. He referred to Mr. Leslie 
Cloudsley—a gentleman who was endeared to them all by his 
kindly disposition, by his generosity, and by the deep interest 
that he always took in the affairs of the Association ; and he (the 
President) knew that the sympathy of the members was with his 
brother and his family in their bereavement. Continuing, the 
President further congratulated the members upon having 
passed successfully through a very trying time during the 
ast winter. They had witnessed, quite recently, one of the 
argest combinations of labour—one of the largest stop- 
pages of work—that the world had ever known. To him it 
was a most remarkable thing that men who had hitherto been 
considered advanced politicians, radicals, and freetraders should 
have combined together to carry out one of the most extreme 
forms of coercion and protection. However, he thought the 
results proved that the miners were altogether in error, and 
that trade could not be so controlled. He wascertain the mem- 
bers, as gas managers and coal users, wished the miners to 
have ample pay for their arduous labour; and they also 
desired that their own workmen should be well paid. Yet it 
would be most disastrous not only to the gas industry, but to 
national prosperity if such combinations were to triumph and 
to rule, though co-operation and goodwill were doubtless neces- 
sary in every industry, for its ultimate success. He believed 
that the gas industry, with all its competitors, had a future yet 
before it. The electric light and the competition of oil ought 
merely to stimulate gas managers to make greater efforts to 
cheapen and improve the production of gas. The chief aim 
and object of their Association was, by conference and mutual 
exchange of opinions, and a comparison of experiences, to 
promote the industry in which they were all so deeply 
interested. He had much pleasure in seeing the large 
gathering of members that had that day assembled. He was 
pleased, too, to notice the presence of the President of the 
Incorporated Gas Institute’ (Mr. W. A. Valon), whom he had 
great pleasure in welcoming to their meeting. He men- 
tioned, in conclusion, that they had received letters of apology, 
among others, from the Ex-President of The Gas Institute (Mr. 
J. Hepworth, of Carlisle); Mr. Corbet Woodall, whom business 
had called to the Continent; Mr. C. E. Jones, of Chesterfield ; 
and Mr. A. Dougall, of Tunbridge Wells. 

Mr. J. Lowe (Weymouth) observed that, while appreciating the 
President’s remarks as to his Inaugural Address, he thought 
it ought to be incorporated in the published transactions of 
the Association. 

The PrEsIDENT said that he would leave the matter with the 
Committee. If they considered it desirable to take it as read 
and publish it, he should be most pleased to fall in with that 
arrangement, 

Mr. Cuas. RicHarpson, M.Inst.C.E. (Bristol), then read the 
following paper :— 

THE SEVERN TUNNEL. 

At the very earnest request of your President, I have under- 
taken to read to you an account of the construction of the 
Severn Tunnel. 

The idea of constructing a tunnel underneath the Severn 
occurred to the writer in 1862, when engaged upon the New 
Passage Ferry Piers, which were then being constructed for the 
Bristol and South Wales Union Railway. The idea having 
once entered his mind, he could not help being struck with the 
different local facts, which all appeared to have a most favour- 
able bearing on the scheme. The facts were these: At the 
point where he proposed to cross, it was manifest, in the first 
place, that, out of a high-water breadth of 2} miles, two miles 
of the river bottom were dry at low water, and could be walked 
over; secondly, that the strata along these two miles of low- 
water rocks were horizontal, and of a water-resisting character, 
and altogether most favourable for tunnelling purposes; thirdly, 
that the deep channel of the Shoots had been cut through a 
very hard and close rock; and, lastly, but not least in import- 
ance, that the Severn waters are heavily charged with mud, 
and also—as the writer had the means of positively knowing, 
and will presently show—with very large quantities of solid 
Matters, varying in size from a large coarse gravel downwards 
to fine gravel, sand, and mud—due, no doubt, to the great rise 
and fall of the tides in this river, which amount sometimes to 
50 vertical feet in one tide, and to the powerful currents thereby 
generated, 

_ The portion of the River Severn near to the New Passage 
Ferry is very remarkable, because of these half-tide rocks, 
which end abruptly at the Ferry channel, in a line nearly 
Square across the river. These rocks, called on the English 
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side the ‘“‘ English Stones,” reach all the way across the river, 
with the exception of the Shoots channel; and their abrupt 
ending is one cause of the existence of a Ferry channel—the 
other being the peculiar set of the tidal currents there. They 
are also the reason why all the Severn water below half-tide level 
has to pass through the Shoots channel, which is only 400 yards 
wide, for there is then no other outlet. 

All these waters rushing down this narrow channel of the 
Shoots, naturally cause a very powerful current (10 knots 
an hour, sometimes), which no doubt gave this channel its name. 
Again, the Shoots channel, as you ascend the river, points 
towards the Welsh shore; so that the inflowing tide presses 
against the Welsh shore, while, on the other hand, the main 
stream of the ebbing tide is flung towards the English shore by 
the projecting point of St. Tecla’s Chapel Rock—thus leaving 
an intermediate sandbank, called the Dun Sand, in the middle 
of the river, between the up and the down currents. The 
ebbing tide, thus thrown on to the English side, passes over the 
English Stones, so long as the tide is high; but as half-tide is 
approached, the waters, having no longer an outlet that way, 
rush along the head of the English Stones down to the Shoots, 
and thus have to cut through the great bank of sand which had 
been deposited there by the flood-tide, and at that time formed 
part of the Dun Sand. This is the reason why deep water is 
always to be found there for the Ferry Passage. This process 
is repeated during every spring-tide, as the writer had reason to 
know; for on one occasion on measuring and sounding across 
this channel, the bow of the boat was run aground upon the 
Dun Sand. The man at the bow jumped out, and shoved the 
boat off again. In doing so, he made two steps on the sand ; 
but the third, from which he meant to spring on board again, 
went into deep water, and he would have disappeared altogether 
had he not held hard to the boat. 

It was found that the sand was being washed away so fast 
that it formed an upright face deeper than the length of an oar. 
This fact was afterwards frequently observed during ebb tide. 
The Ferry channel there is washed to a depth of 42 feet below 
the lowest water of a spring tide. The Dun Sand, without doubt, 
joins on to the English Stones during the flow of the big spring 
tides, and the Ferry channel is washed clear again by the 
English lake current every time at half-ebb. This proves the 
enormous quantity of sand that is moved during every one of 
these big tides. Then, as to the quantity of gravel moved dur- 
ing such tides, there was a good illustration when the founda- 
tions of the Portskewet Pier were being got in. A base of brick- 
work, 4 feet deep, had to be put in to form a footing to which 
the framed wooden legs of the viaduct were to be bolted. 
When the men got to those near the low-water mark, it had to 
be put in during the low water of big spring tides; and they 
found much trouble in excavating a level foundation for the 
brickwork out of the very hard marl, by reason of the large 
quantity of very coarse gravel that every tide washed into the 
excavation. So that some time was always lost in clearing the 
foundations of the gravel before work could be started again. 
The gravel nearly half filled the holes every tide, and was of a 
size sometimes equalling that of a man’s double fist. Now, as 
these holes were well above the low-water mark, while the 
Shoots channel in the main current is 70 feet lower, and as the 
bulk of the gravel, particularly the larger stones forming it, 
must run in the deepest channels, it was evident that very large 
quantities of heavy gravel must run up and down these 
channels with every spring tide. It thus became clear to the 
writer that, supposing only the strata were hard enough to 
resist the scouring action of the water, any joint or fissure in 
the rock must be choked with this gravel, sand, and fine mud so 
completely, that no Severn water could possibly get down to 
any workings below, and that therefore the deep low-water 
channel of the Shoots (which is, without doubt, in rock more 
than sufficiently hard for the purpose) might be tunnelled under 
with perfect confidence. This has since been entirely borne out 
by the facts; and there is now positively no leakage whatever of 
Severn water. 

Having thus convinced himself of the perfect practicability 
of a tunnel under the Severn, the writer mentioned his idea at the 
time to Mr. Leonard Bruton, the able Secretary of the Ferry- 
railway then being constructed. He told him that he thought 
a tunnel might be made under the Severn for half-a-million 
sterling, exclusive of the in-shore approaches. Mr. Bruton’s 
reply was: ‘Then that is the right scheme.” From that time 
the writer began to make further investigations, by taking 
very numerous soundings in the Shoots, and by putting 
down trial borings, all of which fully confirmed his previous 
observations. He was, of course, greatly encouraged in this 
by his friend Mr. Bruton, and by the Directors of the Bristol 
and South Wales Union Railway, who all highly approved of 
the scheme. 

After the writer had made the necessary levels, soundings, 
and surveys, he prepared the original plans of the Severn 
Tunnel Railway, which are, with trifling alterations to be ex- 
plained further on, those on which the work has been carried 
out. These plans were first deposited in Parliament in the 
year 1863, in opposition to Mr. Fowler’s ‘Great Western and 
South Wales Direct” scheme; but it fell through for lack 
of pecuniary support. Mr. Fowler, however, obtained his Bill ; 
but the work was never carried out. The Severn Tunnel plans 
were again deposited a year or two later; but they failed, from 
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the same cause. The writer had in the meantime, however, 
written full and careful reports of his tunnel scheme; giving 
in detail all his reasons for knowing that it was quite practicable. 
He had also shown and explained his plans to Mr. George 
Wythes, the great contractor, who confirmed his opinion. 
Mr. Brassey, also, to whom Mr. Wythes had shown and 
explained the plans, told the Directors of the Great Western 
Railway that he considered it a great work, and that he should 
like to do it, but that he should want half-a-million more for 
contingencies in passing under the Severn. 

Though the writer was unable to persuade local people to 
back up the scheme with their money, he had reason to know 
that he had convinced the Great Western Railway authorities 
that it was practicable, and the best for their purposes. 
Accordingly, in 1872 he again deposited the Severn Tunnel 
plans under their authority. The tunnel scheme, however, 
was opposed by a bridge scheme of Mr. Fowler’s at the same 
place. This proposed to cross the half-tide rocks by spans of 
100 feet, and the navigable channel of the Shoots by an open- 
ing of 700 feet, for the support of which two piers were to have 
been erected in the deep water of the Shoots. But the Directors 
preferred the tunnel ; so that was the scheme adopted. 

In going to Parliament with such a novel undertaking, the 
Directors wished to have the support of an engineer of the 
highest standing. The writer, therefore, asked Mr. Thomas 
Harrison to give evidence in favour of the scheme. But, after 
talking it over, he could not convince him that there might 
not be, somewhere in the rock forming the bottom of the 
Shoots, such an open fissure as would make the tunnel im- 

racticable. He, therefore, declined to give evidence in its 
avour. The writer then applied to Sir John Hawkshaw, who 
considered the scheme feasible, and accepted the position. 

After the Act had been obtained, Sir John Hawkshaw was 
appointed Consulting Engineer. The first object then was to 
ascertain, by the most accurate soundings, the exact form of the 
rock at the bottom of the Shoots for the whole distance within 
the limits of deviation, which had there been made 300 yards in 
width, in order to give the opportunity of deciding upon the best 
place under which to carry the tunnel. The taking of these 
soundings was a matter of some difficulty; for, in order that 
they should be of any real value, it was imperative that the 
exact position of each sounding should be positively fixed, and 
that the true levels of the bottom should be at the same time 
determined. As the soundings had to be taken off a boat which 
was floating on water having an ever-varying level, the securing 
of these results required some contrivance and a good deal of 
care in carrying them out. They also occupied much time, 
because they could only be taken at the turn of the tide, when 
the water was comparatively quiet. During this time the 
sounding went on rapidly for about 20 minutes; but, after that, 
the lead was carried away by the force of the current, and no 
bottom was felt. ‘‘ Nobottom” was then called; and the work 
ceased for the day. Thus 20 minutes only was a day’s work. 

The mode of operation was as follows: First, a base-line had 
been carefully pegged out, with numbered iron bars drilled into 
the rock at every 30 feet along a line, square to the line of rail- 
way, on the rocks forming the edge of the Shoots. A line of 
soundings was taken across the Shoots at every iron bar—that 
is, at every 10 yards. When, therefore, a particular line of 
soundings had to be taken, a pole was fixed at the proper iron 
bar, and a second, carrying a cross-bar near the top, at some 
distance behind, in a line parallel to the line of railway. These 
two poles gave the exact line for the soundings. Then a third 

le, carrying a large globe on the top, was fixed in the base- 
ine, but 80 wigs to the right of the first pole. All was then 
ready for the boat. The sounding-boat, which carried four 
oarsmen amidships, with two engineers at the bow and two 
astern, carried also a sounding machine fastened to the bow of 
the boat. This machine was made for the purpose. It had a 
reel, on which was evenly coiled a fine sounding wire, having a 
heavy leaden weight at the bottom end. The reel was con- 
trolled by a light hand-brake by which the wire was kept 
sufficiently taut as the lead went down, and by which the reel 
was stopped the instant it struck the bottom. The reel also 
worked an index round a dial-plate, which was divided into 
feet and tenths, so that the depth could be read off in a moment 
with precision. At the end of the reel there was a handle, by 
which the wire could be reeled up again rapidly ready for another 
sounding. 

The first engineer at the bow stood over the sounding 
machine with a sextant in his hand, got the boat into 
line with the two poles, and called out “ Now!” taking at the 
same time the angle to the lateral pole. The second engineer, 
with the sounding machine, immediately let down the plummet. 
The third engineer, with the tiller in one hand and his watch 
in the other, called the exact time; and the fourth noted the 
figures in a book ruled for the purpose—the angle first, the time 
second, and the depth third—as they were called out. At the 
same time a man on shore was noting the heights of the water 
at every minute, from a gauge that had been fixed there for the 
purpose. The soundings were afterwards reduced to the 
correct water-levels; and the height of each sounding above 
Severn Tunnel datum entered in its proper column. By these 
means, really correct sections of the Shoots’ bottom were 
obtained. The soundings were taken as close together as 
possible; and when two soundings happened to be taken on 








the same spot, they always tallied. When all the line of 
soundings had been taken, and the results plotted, they were 
found to differ so little, either in the form of the bottom or 
in the depth of the water, that one point of crossing wag 
practically as good as another. When the centre line had been 
decided upon, very numerous additional soundings were made 
upon that line; so that ultimately they were hardly two feet 
apart all the way across. Yet in no place was any fissure found; 
but the bottom was ridged—something like the ridge and 
furrow of a ploughed field—as might have been expected from 
the nature of the wearing away, by gravel running longitudinally 
up and down. The permanent centre line of the tunnel was 
now fixed and set out, and the surveys made on both sides of 
the river. 

Where the tunnel emerged in-shore, deep and extensive 
cuttings had, of course, to be made on both sides of the river, 
These cuttings, at the gradient of 1 in 100, ran for a long 
distance before they got above high-water level; that on the 
English side—being 60 feet below the Severn alluvium—had 
to be carried 6000 feet through the Severn Marsh before it got 
out of cutting, and involved heavy bridges and other works to 
carry the roads and streams across it. But it also involved 
another important work, as may now be explained. From some 
facts he had before observed, it became plain to the writer of 
this paper that it would be absolutely necessary to make high 
sea-banks round the tunnel-mouth cuttings—on both sides of 
the river; because the present sea-banks by the river side are 
not high enough to keep out very high and exceptional 
floods, which must occur when great storms take place 
upon very big spring-tides. Hisattention was first called to this 
subject in a striking manner soon after the opening of the Ferry 
Railway in 1863. On the occasion alluded to, there was a great 
gale of wind from the south-west, accompanied by a low 
barometer. It occurred on a spring-tide, though not a very big 
one ; and the tide was blown up to a height of 8 inches above 
the highest tide he had recorded at the Pier, to which the waves 
also did considerable damage. This tide was blown up toa 
height of within 8 or 10 inches of the top of the marginal 
sea-banks of the Severn, as measured in a quiet place in Chessel 
Bill, where there were no waves. Now, on referring to the tide- 
table, the writer observed that the tide of this day, though the 
biggest in that set, was still 4 feet lower than the big springs 
just 14 days sooner or later. The question then naturally 
occurred to him, What would have been the result had this 
same gale occurred just fourteen days sooner or later? It would 
undoubtedly have risen above the marginal sea-banks, and have 
flooded the whole of the Severn marsh lands to a depth of 7 
or 8 feet; and if the Severn Tunnel cuttings are never to be 
flooded, it will be necessary that they should have sea-banks 
around them of much greater height than the marginal sea-banks 
of the Severn. It then became necessary to decide what this 
height ought to be. The writer first tried to find out the greatest 
height to which any tides, whether spring or neap, had ever 
been known to have been blownup. After full inquiry, he came 
to the conclusion that 8 feet might be taken as the extreme 
limit. Then, taking 3 feet 6 inches above the alluvial level as 
the height to which the biggest spring tide would ever rise, if it 
came in quietly in calm weather, he obtained 114 feet above the 
alluvial lands at the New Passage as the greatest possible 
height of the storm floods. To this he added 4 feet more asa 
margin of safety against the possible wash of the waves in such 
floods, and made his sea-banks round the cuttings in these 
meadows 16 feet high. 

In 1883, on the occasion of a visit of the Directors to the 
Severn Tunnel works in the middle of September, the Chairman 
laughingly remarked that he thought these high banks could 
hardly be necessary, for the South Wales line had now been 
opened 39 years, and the rails had never yet been flooded ; the 
sea-bank there being some g or 10 feet above the rails. The 
writer’s reply was that he was quite confident that they would 
be wanted ; and that, at any rate, they cost nothing, for they 
were made by barrow work, and the saving in the cost of the 
earthwork more than paid for the additional land. And there 
the matter ge ge but on the 18th of October following, a 
heavy S.S.W. gale occurred on a big spring-tide, and blew the 
water to such a height that it flowed over the Commissioners’ 
sea-bank and flooded the marsh lands to such a depth as to 
run over the South Wales line of rails eighteen inches deep, 
and at the same time to flood the Marsh shaft, and pour down 
it in a great cascade. There were fifty men below at work. 
They all ran to the cage to be hoisted up; but the water had 
put out all the engine fires. Three or four of them then went 
to an upright ladder against the shaft wall; and all but one 
succeeded in getting up, in spite of the water falling upon them, 
the other fell off and was killed. The rest of the men below 
went back to the higher workings, and climbed up on the cen- 
tering. The water then poured in until it had risen to withia 
3 feet of the crown of the arch. This occurred at 8 o'clock at 
night. The contractor’s engineers above were trying to devise 
some means of getting the men out; but could do nothing to 
rescue them until early the next morning, when they got a boat 
from the pier. This they let down the shaft end on—for the 
shaft was not wide enough to take it when level—and then they 
had much trouble to float it on the water. They had to make 
it dive first, and afterwards to bale it out. There was just room 
to paddle it under the crown of the arch; and in this way they 
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ot to the men about noon, after they had been there about 
sixteen hoursinthe dark. This was a narrow escape ; for a very 
little more Severn water would have quite filled up the length of 
tunnel then completed. These sea-banks round the tunnel- 
mouth cutting are therefore clearly necessary, in order to pre- 
vent the tunnel from being flooded at some future day—a 
dreadful catastrophe if it ever did occur ; and they were pro- 
vided for in the original setting out of the line. 

After the soundings had been completed, and the centre line 
and works set out, the time had come to start upon the actual 
work, The Directors had wisely decided that the first work 
undertaken should be the heading under the Shoots. In this 
way the nature of the ground and the full practicability of the 
whole scheme could be actually proved before the great outlay 
upon the remaining works was incurred. The intention at 
that time was to sink a shaft on the low-water rocks, close to the 
edge of the Shoots, and from thence to drive the heading. 

Fhe Sudbrook shaft was started on shore in March, 1873. It 
began in new red rock and marl, in which a good deal of water 
was found, and then passed through a 4-feet bed of magnesian 
conglomerate. Down to this, 91 feet from the surface, the strata 
was horizontal. The shaft then went through Pennant sand- 
stone, 19 feet ; clay shale, 24 feet ; coal shale, 10 feet; millstone 
grit, 11 feet; fire-clay, 9 feet; mountain limestone lumps in fire- 
clay, 15 feet; and fire-stone, 26 feet. All these dipped towards 
the river at the rate of 1 in 7. The river heading was begun in 
December, 1874, and passed again through the dipping beds into 
the Pennant. The bed of coal shale was very heavy ground, which 
had to be double timbered and floored, which made the heading 
small and low at that point. The Pennant was at first of a red 
colour, and full of backs, or open joints, from which flowed a 
good deal of water. This water at first was of the colour of 
weak porter, and had a very salt and bitter taste; but aftera 
few days, itran clear. What was tapped first had no doubt been 
lying there for ages undisturbed—the colour showing probably 
the presence of iron, Some copious springs were afterwards 
found in the Pennant; so a flood-door was built in the Pennant 
340 yards from the shaft, to prevent the flooding of the pumps 
in the event of a breakdown, which it did on two or three occa- 
sions. This door was very strong, and large enough to let the 
trolleys pass through ; it also had a 12-inch sluice-valve. 

And, now, seeing that this heading would have to be driven 
two miles under the river from this one shaft, it became of great 
importance to adopt the most correct means possible of 
getting the lines of the tunnel down the shaft and along the 
heading. The usual way has been to drop a plumb-bob down 
each side of the shaft; but this was found to be not nearly 
accurate enough for the purpose. The plumb-lines could only 
be got 13 feet apart; and though the bobs were large, and 
dropped into buckets of water with the view to steady them, they 
could not be made really steady, for a pendulum 200 feet long 
vibrates slowly. It has a beat of nearly eight seconds each 
way; and when the extent of the vibration is less than an eighth 
of an inch, it appears to the eye to be steady. But when the 
cross-hairs of a transit below are fixed on the wires, first 
one and then the other appears to leave the line; and you may, 
as the writer did, spend an hour in the vain endeavour to 
fix them, until your handkerchief is wet through with 
mopping up your tears, but you are never sure of accuracy. 
In addition to this, there was a considerable jar in the 
bottom at every stroke of the big pump, which shook the wires 
and kept them in a nearly constant tremor. So this plan was 
abandoned, and a new one adopted. A good transit instrument 
was obtained for the purpose from Messrs. Troughton and 
Simms, with a 4-inch hole in the bottom plate, through which 
the telescope could be pointed vertically downwards, and a 
large block of stone was built solidly into the shaft wall on top 
to carry the transit. The heavy end of the stone was built 
into the wall; but a lighter end projected 2 feet into the 
shaft. On this lighter end, the centre line of the tunnel had 
been marked, and an 8-inch peep hole cut through it. This 
formed the apparatus for the shaft top. For the bottom, a 
Pianoforte wire about 250 feet long was procured; and a 
couple of fine-threaded screws, made each about 6 inches long, 
and mounted on a bed-plate, which could be firmly screwed 
down to a beam of timber. Then a beam was strongly fixed 
across the back of the shaft bottom furthest from the heading, 
which was then only being driven towards the river; and 
another beam across the heading within a foot or two of the 
full length of the wire. The adjusting screws were fixed upon 
these beams in their proper places—for the position of the 
centre-line was known very nearly at the shaft bottom, and 
pretty nearly at the 250 feet along the heading, which was 
then perhaps 200 yards in. The wire was then carefully un- 
coiled off its reel, so as to leave no kinks; and each end was 
passed simply over the thread of the screw at each end with a 
ae weight suspended from it. This kept the wire clear of 
- heading floor allalong. The screws were well oiled; and 

ey worked by a simple hand-wheel at one end. 
ene ready below. The new transit was fixed over 

e hole in the top stone, and adjusted in true position and 
ane It was then turned upon a flagstaff on the other side of 
i e Severn and clamped there, being now in the true centre- 
; of the tunnel. When this had all been accurately done, 

€ telescope was pointed down the shaft, where the screw and 


the wire passing over it could be plainly seen, A few turns of 





the screw brought the wire into exact position. This being 
fixed, the telescope was then directed to the furthest point of 
the wire that could be seen before it entered the heading; and 
that point was then brought into true line by means of the 
screw in the heading 250 feet away. This, of course, took a 
little more time, because it had to be done by signalling. This 
having been accomplished, the readings were a second time 
observed, to make sure that there was no error of observation. 
Electric lamps had to be used below, in order to get a distinct 
view of the wire; and then the cross-hairs of the transit could 
be made to bisect the wire with great accuracy. The wire now 
gave 250 feet of base line very correctly set out. The engineer 
below, with a smaller transit, then fixed his instrument in the 
line and about io yards further in than the end of the wire, 
and adjusted it until he could exactly cut the wire correctly at 
both ends. He wasthen in a position to fix correct marks inthe 
roof-trees all along the heading as far as he could see. 

These lines were checked throughout by the same process 
several times afterwards; and when the heading became very 
long, the transit was taken below to continue the lines more 
correctly under the Severn. After they had been run through a 
first time, and the points marked, the telescope was turned over 
in its Y’s, and the whole line set out a second time tosee if there 
was any instrumental error. It was then found that there was 
a slight instrumental error; for the two lines gradually diverged 
in a very flat curve, and were nearly 2 feet apart at the end 
of a mile. The true centre line was consequently just half-way 
between the two; and thus the permanent centres were fixed. 
The heading was then carried forward under the Shoots, where 
the Pennant was ofa grey colour, and so hard and close that no 
joints were visible, until the Shoots had been passed. The head- 
ing then began to rise again, according to the gradient, and 
after a time emerged from the top of the Pennant into the upper 
coal shales, where it passed through two beds of coal, 10 and 
12 inches thick, untif it came to a vertical fault 2180 yards 
from the shaft, where it suddenly entered the new red sandstone. 
This rock was very hard to drill (machine drills were used, driven 
by compressed air); and when blasted, the dynamite only blew 
out a round hole, and blew the sandstone into powder. This 
powder was of a singular nature. After it had been filled into 
the iron trolleys, in passing along the heading, it got shaken 
down so tightly that all the water was driven to the surface; and 
the sandy material below was wedged in so fast that when the 
trolley was run to the tip it would not come out, but carried the 
trolley with it rolling over and over down to the bottom, where 
it was found still tight in the trolley. The men had afterwards 
to set the trolley up on end, and get the stuff out with a pickaxe. 
The writer never met with any material like this before, except 
in “ Kellaways Sand,” in Wiltshire. If you there dug a hole in 
the ground, the stuff that came out would not fill the hole again. 
A man of his there had to fix a big gate-post ; and after the post 
was in he had not stuff enough to fill the hole again, but had to 
fetch another barrow-full. The stuff afterwards set almost like 
mortar. 

After the heading had-passed through some 50 yards of this 
material, it came into an open vertical joint, 2 feet wide, 
which was ‘full of water under pressure. When the first drill 
that went into it was withdrawn, the water spurted out with such 
force as to knock down the ganger flat upon his back, as he was 
standing four or five yards from the face looking on. The men 
said it flew 50 yards along the heading before it struck the 
ground, and caused great alarm amongst them at the time; but 
the pumps took it all, and in a day or two the quantity of water 
had dwindled down to a moderate-sized spring. 

This wide fissure is traceable on the English stones over head ; 
but it is quite filled up there. After the heading had been driven 
under the whole breadth of the Shoots, and had thus demon- 
strated the extremely sound character of the rocks there, the other 
shafts were sunk, and headings were started in the line of the 
tunnel from all of them. A heading was at the sametime begun 
landwards from the Sudbrook shaft ; and it was in this heading, 
when it had attained a length of 354 yards from the shaft, that 
the spring was first tapped, and flooded the works on the 16th of 
October, 1879. The heading under the river had then reached 
a length of 3370 yards, or nearly two miles from Sudbrook shaft, 
and was within 138 yards of joining the heading from the other 
side. It may be mentioned here that, when the headings met 
some two years or so afterwards, the engineer-in-charge re- 
ported them as meeting “ dead true, both in lines and levels.” 

The flooding of the works was a severe and alarming blow to 
the Directors. They asked Sir John Hawkshaw to take on him- 
self the full responsibility ; and thereupon made no joint engi- 
neers, with Sir John as chief. From that time, the writer could 
advise, but Sir John could decide ; and he persuaded the Directors 
to let the completion of the whole work to Mr. Thomas A. 
Walker, the very able and energetic contractor who has since 
completed the undertaking. At the time, and in order to master 
the big spring, new shafts were sunk on both sides of the spring 
—two at Sudbrook, and two about half-a-mile further in-shore. 
In these powerful pumps were fixed; and when they were got 
to work, the head of water was gradually lowered until it _was 
only about 40 feet deep at the bottom ofthe shaft. In addition 
to the water of the big spring, it was known that a large quantity 
came from the river heading and through the flood-door that 
has been mentioned. In order to get rid of this for the moment, 
it was of much importance to shut this door, if possible. The 
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contractor therefore engaged a noted diver to make the attempt. 
His name is Lambert, a fair-haired man of few words, but of 
great courage. 

Lambert made a very plucky attempt to get to the door in 
his ordinary diving-dress; but his air pipe floated so hard 
against the rough roof of the heading, that he could not drag it 
along quite far enough to get to the door. He therefore was 
compelled to turn back when within 70 yards of the door; and 
it was in retracing his steps that he had dreadful trouble to get 
his air-pipe back again, and through the narrow, close-timbered 
part through the coal shale, for it curled up in kinks and coils 
about the beams and timbers of the heading. Everything had 
to be done by himself in entire solitude; and by groping about 
in perfect darkness, he had to find and gather up and to carry 
forward these numerous folds of his ait-pipe, some of which 
were constantly slipping from his grasp, and all the while he 
knew that his life depended on his management of this pipe. It 
was astonishing that his courage could have sustained him 
through such a trial; for the writer’s belief is that, if ever his 
heart had failed him, he would not have come out alive. 

He was dreadfully disappointed at his failure; but the con- 
tractor, having heard of the new apparatus for diving without 
air-pipes, which Fleuss, its inventor, was exhibiting daily at the 
London Aquarium, invited him to come down with his patent 
apparatus and close the door. Fleuss accordingly came there, 
and went down, with Lambert, to the mouth of the heading; 
but when he had groped about and found the sort of place he 
was expected to go into for nearly a quarter of a mile, his heart 
failed him, and he came up again. He said he would not under- 
take to go and close the door for £10,000. Lambert then asked 
him to lend him the dress, and he would go; but this Fleuss 
refused to do. When, however, the contractor pointed out to 
him that he was standing in his own light; for if Lambert ac- 
complished the job by the help of his patent dress, it would be 
the best advertisement possible for him, Fleuss did consent. So 
the next day Lambert put on the dress and closed the door, 
after one failure, which was caused by the mask he had to wear 
pinching his nose so tightly that it brought on a terrible head- 
ache, which made him turn back to have it altered. In this 
apparatus, the breath has to be taken in through the nose and 
breathed out through the mouth. Therefore the nose has to fit 
very tightly to the nose-pipe; and as Lambert’s nose was very 
broad, while Fleuss’s was thin, the nose-pipe pinched him dread- 
fully, and he had to get it altered. 

The water was all out, and the work started again by the end 
of the year 1881, after having been flooded for 14 months. Sir 
John Hawkshaw had, in the meantime, recommended that the 
level of the rails should be depressed 15 feet under the Shoots 
and along the English section of the tunnel, where the original 
gradient of 1 in 1oo should be maintained, but that on the 
Welsh side it should be maderingo. The Directors consented 
to this; and an Act was obtained accordingly. After having 
got out the water, the contractor pushed on the works with 
great energy. Amongst other works, he had to drive a new 
heading from Sudbrook shaft towards the big spring at the 
15 feet lower level. While driving this, and when still 90 yards 
from the old spot, the big spring broke in again in doubled 
quantity, and in such force that the miners and their half- 
loaded trolley were all washed out into the shaft together. A 
door had been built there; but no one could get near it, for 
the water poured out at the rate of 27,000 gallons a minute. 
Large pumping power was available at that time; so the head 
of water was gradually lowered until the heading was bared, 
and the water from the spring ran down it nearly breast deep. 
Three of the most powerful of the miners then tried to shut 
the door by creeping up against the side of the heading—the 
two hinder men shoving the leader up against the current. He 
got up to the door-frame; but the moment he put out his arm 
to grasp the door, the three of them were whirled round and 
washed out into the shaft. Lambert was again brought there. 
The head of water was allowed to rise in the shaft until it had 
sufficiently subdued the flow of water to allow him to go up 
against the current and close the door. He said that when the 
door slammed, the concussion was terrific, and made him see 
all the stars of heaven inside his helmet. 

The contractor had also some other troublesome work to 
do. The new drainage culvert from the pumping-shafts to the 
Shoots, at the 15-feet lower level, was very troublesome, as well 
as the lowering of all the shafts and pumps; but the worst job 
he had to do was in making the tunnel on the landward side of 
the big spring. The conglomerate bed, which constantly varies 
in thickness, from 4 feet at Sudbrook shaft to 26 feet at 5 miles 
4 shaft, was encountered along half-a-mile of tunnel from the 
big spring westwards, It was very full of water, and hard to 
excavate. Insome places, the water poured in in such quantities 
that it was almost impossible to keep any lights burning, 
shade them how you would. The execution of this part 
was very costly. It was by far the wettest part of the tunnel, 
and proved eventually to be that in which the water pressure 
did the most damage to the brickwork, as described presently. 
The brickwork of the tunnel throughout its whole length has 
been built in the form shown in the drawing. The form is a 
very good one, approaching as nearly as circumstances would 
admit to a cylindrical shape. The greatest part was put in 
through very hard, rocky strata; and common bricks only 
were used in its construction. Where the invert rests upon a 
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DIAGRAM SHOWING SECTION OF SEVERN TUNNEL. 


rock bottom, the small piece of level footing below the side 
walls should be omitted. Also, if common bricks alone are 
used, there is a weak point in the three-cornered springing block, 
between the invert and the bottom of the side walls, where the 
brickwork has to sustain the greatest pressure of all, for a good 
part of it can only be filled up with broken bricks and spawls; 
and asa good brindle brick will bear at least twice the crush- 
ing weight of the best cement, this three-cornered piece is 
necessarily weak. The proper remedy for this is to have some 
special bricks made to suit the angle. One form of special 
brick alone is necessary, by the use of which, together with 
common bricks [see accompanying diagram], this three-cornered 
piece, which is really the springing of both the side walls and 
the invert, may be built as strongly as any part of the work. 
As, however, no order had been given to use the vertical bond, 
the tunnel arch and invert were everywhere built in “ rings” of 
brickwork, according to the ordinary custom in England. 
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DIAGRAM SHOWING VERTICAL Bonp. 


Now this method of building an arch in “ rings” is really as 
weak and faulty as it would be to build the wall of a house 
entirely of stretchers, for example, in a wall two bricks thick, 
if no headers are used. The wall would be four separate half. 
brick walls lying against one another, but nowhere bonded 
together. A man would be thought insane who built such a 


ERE SEIS 


Se eee 


Nets 


Ap 


hous‘ 
Ther 
shoul 
hard] 
to for 
more 
the v 
brick 
there 
g-inc! 
jn rl 
This 
in rir 
have 
brick 
upon 
Unde 
any s 
not, 

build 
bond 
beca 
were 
while 
paid 


in Et 
(a m 
of wi 
with: 
make 
brick 
may 
brick 
and 
bette 
large 
roun 
weal 
upor 
by tl 
bed¢ 
work 
rule, 
the 
Chie 
inste 
ana 
is in 
mile 
wate 


is n 
worl 
be p 
tunn 
is of 
bric 
hea 
cons 
first 
be i: 
actu 
put 
case 
that 
que 
for | 
the 
side 
rocl 
mak 
wal! 
is al 
wel! 
the 
whe 
the: 
con 
bre; 
sup 


mal 
at t 
quit 
spa 
if tl 
add 
mu 
rea 
if tl 
be. 
stri 
the 
anc 


—t 


DAA PRMD AE EES OTE ey 


tao ee 








April 19, 1892.] 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 


709 





1 ie 
house-wall, and yet arches have been so built for many years. 
There must be some reason why brick arches in this country 
should have been built in this unscientific manner. It can 
hardly be to avoid the cost of the special radial bricks needed 
to form the vertical bond; for they can be bought for 8s. per 1000 
more than common bricks, and as 1000 will do 3 yards, and 
the vertical bond only requires half special with half common 
pricks, the additional cost of the special radial bricks would 
therefore be only one-sixth part of 8s., or 16d. a cubic yard; and 
g-inch work with the vertical bond is as strong as 18-inch work 
in rings, and sometimes stronger, as will appear further on. 
This being so, it is difficult to imagine how the building of arches 
in rings of brickwork can have originated. It may, however, 
have taken its rise from the imposition of the excise duty upon 
pricks—a very injurious and also an unfair tax which was levied 
upon bricks and not upon stone quarried for building purposes. 
Under this duty it was forbidden that bricks should be made of 
any size or shape other than the common brick. They could 
not, therefore, be made of the wedge form suitable to arch 
building, so as to forma bond between the rings—a vertical 
bond, as it has been called. The duty was also very oppressive, 
because it was levied upon bricks in the “ hack,” before they 
were dried and burnt; so that bricks spoilt by bad weather 
while still in the hack, or afterwards in the burning, had already 
paid the excise duty, which could not be recovered. 

This may probably be the reason why it became the custom 
in England to build brick arches in 44 inch disconnected “rings” 
(a method not practised on the Continent), and why brick arches 
of wide span could not be built with any degree of safety, not- 
withstanding that brickwork, built with a full vertical bond, 
makes practically the strongest arch that can be built. That 
bricks properly london will make a stronger arch than stone, 
may be understood when it is considered that good brindle 
bricks can be made to carry as great a pressure as any stone, 
and that bricks, being handy, can be bedded in the cement 
better than any stonework can; for stonework is always too 
large to be handled with one hand, and is never squared all 
round, back as well as front. Thus, as the cement is always the 
weaker material, the ultimate strength of the arch must depend 
upon that of the cement; and the strongest arch will be formed 
by that material which can be the most easily and completely 
bedded inthe cement. That material is unquestionably brick- 
work. In the Severn Tunnel, the brickwork was put in, as a 
rule, 27 inches, or three bricks, thick, both in the arch and in 
the invert and side walls. Also, as the work proceeded, the 
Chief Engineer decided to invert the whole length of the tunnel, 
instead of the half, as included in the contract. This involved 
an additional cost of £80,000. As the greater part of the tunnel 
is in hard ground, when no invert is otherwise needed, this two 
miles of additional invert was probably added to keep out the 
water. 

And now as to the effect of water pressure. The River Severn 
is naturally the lowest drainage-level of the district. In any 
works going below that level, the water met with must either 
be pumped out or forcibly kept out under pressure. In a land 
tunnel, the water runs out of itself at one end or the other, and 
is of no further trouble after the work has been completed—the 
brickwork having only to support the weight of the ground over- 
head. But in the Severn Tunnel the water pressure is the main 
consideration. In discussing this question, it may be as well 
first to say a word as to land tunnels. If the tunnel should 
be in rock or self-supporting strata, no lining is needed for the 
actual support of the ground. But it has been found better to 
put in a thin lining of brickwork in railway tunnels, even in this 
case ; for, in blasting the rock, some pieces are so far loosened 
that, though they do not come away at once they do fall subse- 
quently, at an uncertain date after the tunnel has been opened 
for traffic, and thus they become a source of great danger to 
the trains. No invert is needed in this case, and sometimes no 
side walls; but in regard to the latter, the cost of dressing the 
rock on the sides, and of forming a good springing for the arch, 
makes the saving so small that it is usually better to build side 
walls as well as an arch. In soft or yielding ground, an invert 
isalso wanted, with heavier arch and side walls. But it is a fact 
well known to practical engineers, that the greatest weight on 
the brickwork is always met with in shallow tunnels; that is, 
when they are only 60 feet or so below the surface. The ground 
then breaks up to the top, and the whole superincumbent load 
comes upon the arch. But in deep tunnels, the ground does not 

reak up very far above the arch; and therefore it mainly 
supports itself, 

The chief precaution to be adopted in order to ensure per- 
manent stability ina tunnel arch and side walls is to have the space 
at the back, between the excavated ground and the brickwork, 
quite built up with bricks and mortar. There must always be a 
space left 5 the arch where the timbers are withdrawn, even 
1 the ground has been got out with the greatest truth. But, in 
addition to this, miners have usually a tendency to take out too 
much ground at the haunches of an arch, for some hidden 
reason which appears to be common to mining judgment; and 
if this space is not completely filled up, the effect can readily 

€ imagined. An arch, it must be remembered, is a balanced 
structure, and of great strength when properly loaded; but in 
the case now supposed, it will be found that, as the ground by- 
and-by naturally comes down heavily where it is least supported 

—that is, over the crown of the arch—if the space above the 





haunches has not been quite filled up, the crown sinks under the 
load, and the haunches rise until they do get a bearing against 
the ground above, and the arch is badly crippled, more especially 
if the brickwork has been built in rings, for the inner rings then 
gape at the crown, and some of the bricks often fall out. When 
land tunnels fail, it is almost always because this back filling has 
been neglected ; and this can only be seen to during the pro- 
gress of the work, and not afterwards. In the Severn Tunnel, 
on the other hand, the chief load on the brickwork is from the 
water pressure, which differs entirely from the land pressure, as 
described above, in that the pressure is from all directions, and 
precisely according to the head of water at each point. Refer- 
ring again to the sketch of this tunnel, the;water pressures on 
the various parts of the work are figured in pounds on the 
square inch at every 2 feet in height. It will be observed that 
while the pressure on the crown of the arch is 52 lbs. on the 
square inch, that under the invert is 643 Ibs. 

These are the direct water pressures which have to be carried 
by the brickwork acting as an arch, which has to bear this con- 
verging pressure all round, and to convert the vertical load into 
a thrust or bed pressure on the brickwork all the way round 
the tunnel. These bed pressures are many times greater than 
the water pressures outside, so they are figured in hundred- 
weights per square inch; and they vary directly in proportion 
to the radius of curvature of the arch. The result, therefore, 
is that while the water pressure on the crown of the arch is 
52 lbs., the bed pressure on the arch is 3°15 cwt. on the square 
inch; but the invert, being of a flatter radius, while the water 
pressure was 64} lbs., the bed pressure is 6°09 cwt., or just 
about double what it was on the arch. So, to make them of 
equal strength against water pressure, the invert should be 
twice as thick asthe arch, In fact, however, the 27-inch invert 
would have been quite strong enough to have borne the thrust, 
if the load had been fairly distributed through the thickness of 
the work. But, as it was, it did give way in some places in the 
wet part of the tunnel before alluded to, where it passed through 
the bed of hard conglomerate rock; for nearly 20 chains in the 
neighbourhood of the big spring was so full of water, under 
great pressure, which made it spurt out in all directions, 
that the miners had considerable difficulty in keeping any 
lights burning by which they might see to do their ex- 
cavation. So also, in the same part, the bricklayers had 
much trouble from the flow of water while putting in and 
making good their work all round. But the difficulty was 
most felt while they were putting in the invert, in the wetter 
places; for after the bottom had been got out, ready for the 
brickwork, the clear water could be seen welling up, not only 
in large springs from the wider joints, but also in smaller 
quantities from every tiny crack in the rock all over the exca- 
vated floor. If brickwork had been laid upon such a bottom, 
the water would, by its upward pressure (which there amounted 
to fully 60 lbs. on the square inch), either have raised up the 
brickwork in a body, or otherwise have forced its way through 
the joints of the brickwork; thus washing out the cement 
while it was still soft. The only way by which such an evil 
alternative could bejavoided was to take off the water pressure. 
This the contractor had to do in the case of the side and 
upper walls, by placing 3-inch iron pipes against all the chief 
issues of the water as his brickwork came up to them, through 
which it could run freely while the walls above were built; and, 
in the case of the invert, by cutting a bottom drain through the 
rock under the middle, and consequently the lowest, part of 
the invert, and by laying in it 12-inch stoneware pipes, into 
which the water could run, during the building of the invert, 
and for such time afterwards as was thought necessary for the 
cement to have become well set. 

But it must be recollected that, in accordance with the 
description given above, the pipes were only placed to take away 
the water from the larger springs, and that the many tiny ones 
were left to find their own way out, either along the back of 
the brickwork and through the nearest pipe, or through the 
mortar joints of the side walls. So also, under the invert, the 
larger springs were led away into the central drain along small 
channels made for the purpose. But the numerous tiny springs 
in the very wet parts, which could not all be thus provided for, 
had to force their own way out in the manner just mentioned 
n the case of the side walls. And it must at the same time be 
recollected that the smallest springs would come in under, and 
exert the same pressure against, the brickwork as the larger 
springs. 

Thus was the brickwork, consisting of six 44-inch rings in 
the arch and in the invert, but of bonded work in the side 
walls, built in these wet parts of the tunnel. After the brick- 
work had been completed all through this very wet ground, it 
was left for six months with the pipes running, and conse- 
quently with no water pressure upon it, in order to let the 
cement have time enough to set well. It may be mentioned 
here that all the cement, on its arrival at the works, was air- 
slaked for a month or more upon the dry floor of a shed built 
for the purpose. The effect of this was to make the cement 
set harder in the end, though it made it set more slowly in the 
meantime. At the end of six months, therefore, which was 
considered to have been a sufficient length of time for the 
cement to have become well set, the pipes were corked, and the 
drain under the invert was plugged. Thus the water pressure 
came gradually against the brickwork as the head of water rose 
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outside, until it became 60 lbs. on the square inch, as indicated 
by the gauges placed there for the purpose. The effect of this 
pressure on the brickwork wassoon apparent. Streams of water 
spurted out, with more or less force, from many of the joints in 
the brickwork of the arch, and particularly from those in the side 
walls. Occasionally, and with a report like a pistol-shot, a flake 
from the face of the brickwork, two inches thick, and perhaps a 
foot or more square, would fly off, and let a trickling of the con- 
fined water escape. This flaking off of the brickwork here and 
there was a frequent occurrence in the side walls, and an occa- 
sional one in the arch also; and it continued for many days in 
succession. 

But the effect of the water pressure on the invert was the most 
striking. In a number of places along this quarter of a mile of 
very wet ground, a patch of 20 or 30 square yards of the top ring 
of brickwork might be seen to rise slowly till it fell to pieces, 
a mere heap of loose bricks, from among which the water then 
ran away. One of the largest of these patches, 40 square yards 
or more in area, drew the greatest attention; and its progress 
was characteristic of the effects of the water pressure. After 
the first or top ring had been raised until it had fallen to pieces, 
and after the loose bricks had been cleared away, the ring below 
—that is the second ring—was observed to rise slowly and then 
fall to pieces, as the first had done; and after the loose bricks 
had been again cleared away, the third ring was seen to be rising 
in the same way. The contractor then, fearing that the whole 
thickness of the invert would be destroyed in this way, ring after 
ring, at once uncorked the pipes, and let the water run again; 
thus taking off the pressure. 

The explanation of these effects of the water pressure upon 
the tunnel brickwork seems to be clear enough, when it is borne 
in mind that they must have been due to the water pressure 
alone. Taking the case of the side walls, in these the cement 
was well set; and the blowing off of the 2-inch flakes from the 
face of the bricks was probably due to the fact that all brick- 
layers, as a rule, invariably fill up the joints of brickwork just 
against the face more tightly than they do the internal joints, 
which are never seen, and that the water which came easily 
through the back part of the work was checked by these tighter 
face-joints. Thus the whole water pressure came upon the 
mere face of the work, and blew it off with such violence, 
through the hard bricks themselves, which were torn through 
straight and clean. It may be observed here that little brick- 
work has hitherto been built under such water pressure; but 
the same flaking off the face of the brickwork did occur under 
considerable water pressure in some work connected with the 
Thames Tunnel. 

Then, as to the *‘ blowing up ” of the invert, as the men called 
it. In this connection, the following facts should be borne in 
mind: First, that there was, under the invert, an upward water 
pressure of 60 lbs. on every square inch of its surface. 
Secondly, that in the wettest parts, the water under this 
pressure forced its way up through the rock floor by innumer- 
able cracks all over it. Thirdly, that the invert itself was built 
of six 4}-inch rings of brickwork, which were not in any way 
tied or bonded together. Again, with regard to these six 
independent rings, it should be further understood that it is, in 
all cases, an exceedingly difficult thing to build, even with the 
greatest care, a small piece of brickwork really water-tight; 
and it is practically impossible to do so in a large work where 
a number of men are employed. Thus it may be taken for 
granted that these six rings were all leaky in different degrees, 
and that there would usually be, in any small length of in- 
vert, one ring at all events among the six which was the 
tightest. Now, whichever it was, that one ring would certainly 
get the whole water pressure—for water is one of the least 
elastic of substances, and the quantity that forced its way 
through the tightest of the rings would pass easily and with 
little or no pressure through the more leaky rings. To judge 
how these facts would affect the invert, let it be supposed for 
a moment that the third ring from the top was the tightest. 
Then the whole pressure of the water would bear against that 
ring, tending to force it upwards. The three rings below would 
give it no support, and would take none of the pressure; but 
it could not be forced upwards without also driving upwards 
the two rings above it. Thus the strength of the invert to 
resist the pressure of the water, when the third ring was the 
tightest, would be limited to the combined strength of that ring 
and the two above it. If the second ring was the tightest, 
there would only be the top ring to help it; and its strength 
would be confined to that of the two top rings. Lastly, if the 
top ring was the tightest, it would, by itself, have to bear the 
whole water pressure. Again, supposing the top ring to have 
been the tightest, and to have been blown up, there would still 
be five rings of the invert left. In that case, the whole pressure 
would come upon the tightest ring of the remaining five ; and if 
that were the top ring, it would in like manner be blown up, 
and so on to the last. 

If these considerations are applied to the already described 
facts of the blowing up of the invert in the places where it did 
occur, it may be observed that in all the cases, the top ring 
alone was first blown up—thus showing that in all those places 
(which, together, formed probably not more than a tenth part 
of the whole twenty chains of invert affected) the top ring was 
tightest and had to bear the whole of the water pressure, which, 
by itself, it could not stand; that in two of these cases only, 
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the second ring was then the tightest and was seen to rise 
slowly, after the top ring by falling had ceased to take the 
pressure, until it also fell to pieces; that in one of these last 
cases, the third ring was then the tightest, and was rising to 
its fall when the pressure was taken off; and lastly, that in no 
single case did two rings rise together along the twenty chains of 
invert which were under this water pressure. It must further 
be added that, after the blown-up rings of the invert had fallen 
to pieces, every brick was sound—it was the cement that had 
been crushed. The ring that was blown up formed an inde. 
pendent 44-inch arch; and, as it rose, the water pressure was 
so equable that this arch preserved its form, only growing 
flatter and flatter until it fell. 

The natural conclusion from all these facts appears to be 
that one ring by itself could not bear the load, but that two 
rings together could; and this conclusion would appear to be 
probable enough from a simple calculation of the actual thrusts 
upon the brickwork of the invert under the known water pressure 
—for a water pressure of 60 lbs. on the square inch under the 
invert, would cause a crushing force on the square inch of 
brickwork equal to 15 cwt. on a g-inch thick invert, and to 
31} cwt. on a 4}-inchinvert. Now, though good Portland cement 
ought when well set to bear a crushing load of 4o cwt. on the 
square inch, yet in this case it is more than doubtful if the 
cement had become really hard set.. Thus it might well have 
borne 15 cwt. on the inch in a g-inch arch, though it gave way 
under a thrust of 31 cwt. on a 44-inch arch—and this would have 
simply explained the way in which the invert was blown up in 
all the different places. If the invert had been built in com. 
plete vertical bond, there could have been no blowing up; for 
the brickwork would have been in one solid block. As it was 
built, however, the great thickness of six rings of brickwork 
added little to its strength against the water pressure, but 
added very largely toits cost. Eighteen inches of well-bonded 
brickwork would have been amply strong for any part of the 
tunnel; but it could not have been built so as to prevent great 
leakage in the wetter parts, without the employment of special 
appliances outside it. 

The Severn water did get into the tunnel in two places near 
the English shore. The new red strata, which are so hard 
under the central parts of the river, are there much softer; so 
that at low water the level of the river bed is 8 feet lower than 
on the English Stones proper, and a shallow low water 
pond is left by the tide, some three or four feet deep in the 
deepest places, and called the Salmon Pool. Onthe other hand, 
the tunnel gradient, rising at the rate of 1 in 100 from the 
Shoots, comes nearer to the bed of the river there than at any 
other point. When the heading was enlarged to the full-sized 
tunnel, the Severn water in its muddy state did find its way 
through into the tunnel below, and for a time flooded the sea- 
wall portion of the works. On examining the river bottom at 
low water, a large hole was found ; and the contractor then cut 
two wide gutters to drain the Salmon Pool, and afterwards 
filled the hole on top with bags of clay. This enabled him to 
build the arch of the tunnel under that ground, and to make all 
secure. The same thing occurred only a few chains further on, 
and was got over in the same manner; but the clay in the bags 
gradually ran through the pipes with the water, and the holes 
had eventually to be filled with gravel and coarse sand, which 
stopped the leakage from the Severn. The spring water from 
below, however, continues to flow into the tunnel in many places 
under the Severn, and is of a strongly mineralized character, 
some of the springs colouring the walls of the tunnel a bright 
red, and others a jet black. One of these black waters has a 
strongly sulphurous smell. They are also, as a rule, somewhat 
saline to the taste. 

In making the great cutting on the English side through the 
Severn marsh lands, some curious discoveries: were made. 
These lands are all level and unbroken on the surface, and 
were evidently formed at some period by deposit from the 
Severn. The lowest stratum, lying on the new red, was coarse 
gravel; with large masses of old red conglomerate, and of 
mountain limestone, deposited here and there; then a finer 
gravel, and on this aclear river sand. All this was quite free 
from mud, having been deposited in water moving too fast to 
let the fine mud remain. Then came silt or muddy sand; and 
then a layer of peat, which is remarkable in being below half- 
tide level, and therefore many feet below the water-level of 
every tide. After this came a pale coloured clay; and then 
another bed of peat, 2 feet thick, upon which was a blue clay 
up to the top soil. Both these beds of peat are below the 
high-water level of ordinary tides; and yet it is said they were 
of fresh water origin, and the trunk of a large oak tree was 
found buried below the upper peat bed. The beds above 
described preserved their level, though sometimes undulating 
slightly all along the cutting. They must have been deposited 
a long time ago; for there were found four river courses, as the 
men called them (creeks or pills, as they would be called here), 
cutting through these beds, which must have indicated a former 
course of the Chessel Pill, or some such tidal watercourse, for 
they were filled with more recent Severn mud, and this must 
have taken place long ago, for there was no indication of their 
position left on the surface. 

The works were all completed; and the tunnel was — 
for goods traffic on the 1st of September, and for local pas- 
senger traffic on the 1st of December, 1886. 
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Discussion. 

Mr. WILtEy said he had listened with sincere pleasure to the 
able and excellent paper which had been read by Mr. Richard- 
son; and he thought he was expressing the mind of every 
gentleman present, as well as his own, when he said they had 
enjoyed an instructive and intellectual treat. As a gigantic 
piece of work, he ventured to say that it stood before them as a 
masterpiece of engineering skill; and he rejoiced that they had 
in their English school of science, gentlemen possessing the 
capacity and indomitable courage to undertake and carry 
through such a work so successfully, and so commercially 
successful, as this had been. Mr. Willey portrayed the old 
means of communication with Glamorganshire and Carmarthen- 
shire—a journey which at one time he had to undertake very 
frequently—and, in concluding his remarks, said the name of 
the gentleman who conceived the Severn Tunnel would be 
handed down to posterity with gratitude. 

Mr. W. Stace (Bristol) said he had noticed, in the drawings 

ut before the meeting, that there were several geological faults; 
and he should like to know what the futureeffect of these would 
be on the tunnel. He thought this was a matter which would 
interest gas engineers, because gasholder tanks were often con- 
structed in ground that had faults. 

Mr. RICHARDSON replied that these faults geologically were 
very antique; and they were choked entirely by gravel and 
other material. They were never troubled by the Severn water 
now; only by that running from the springs below. 

Mr. E. C, Ritey (Swindon) asked if Mr. Richardson could 
inform the members what quantity of water had now to be 
pumped from the tunnel. 

Mr. Durkin inquired whether, while the invert was being con- 
structed, the superimposed column of water was reduced, so as 
to relieve the inward pressure; and had there been any means 
left to reduce that pressure now, or was it done by the pumping 
machinery. Sometimes in constructing gasholder tanks, it was 
necessary to relieve the floor by inserting safety-holes, so that 
if the water rose on the side of the tank, it would flow in and 
out until such times as it was requisite to bring it into use. The 
holes were stopped up, and then the water passed into the tank, 
and acted as a counterbalance to the column of water outside. 

Mr. N. H. Humpnrys (Salisbury) said the paper consisted of 
such a plain and lucid account of one of their grand engineer- 
ing enterprises that it really left no matter for discussion. 
There was nothing of a controversial nature in it; and all they 
could do was to ask questions for the purpose of getting infor- 
mation. As gas engineers, apart from the general interest 
attaching to the subject, they were deeply interested in the 
methods described as to the application of brickwork and earth- 
work ; and when they had read the paper, they would know a 
great deal more about this important matter than they did 
before, especially as to the application of the rings of brickwork. 
Those of them who had to build gasholder tanks knew how im- 
portant it was to get a good horizontal bond; the failure of 
many of the tanks built 20 or 30 years ago being due to the fact 
that they did not get a good bond right through the work. 

Mr. W. A. VaLon (Ramsgate), on the invitation of the Presi- 
dent, said that he thought the members were deeply indebted 
to Mr. Richardson for bringing this exhaustive paper before 
them. There were many practical points to be observed as 
they went through it; but he rather agreed with Mr. Humphrys 
that they must take the paper home, and read it carefully, to 
grasp the valuable lessons that it contained. He had done a 
good deal of tunnelling himself, but not in such difficult ground, 
or on such an extensive scale, as the Severn Tunnel. The 
execution of this work showed the marvellous amount of 
energy, perseverance, intellect, and indomitable courage of 
everyone from the Engineer to the diver. 

The PresipenT remarked that it was true the paper was not 
of a controversial character, but it was one which would 
serve as a standard of reference in all such work. It was 
necessary to live in the district to witness and to appreciate 
the real value that this tunnel had rendered to the railway 
communication of the West of England. As had been 
remarked, the paper revealed the faith, the courage, and the 
perseverance of the originator for at least a quarter of a century. 
He thought Mr. Richardson had successfully impeached the 
bond that was adopted in the invert. They ought to have had 
a diagram there showing the vertical bond;* but when they 
came to read the paper carefully, it would be found that the 
author had maintained that, if the bond he suggested had been 
adopted, the tunnel would have been capable of standing the 
great water strain that it was now incapable of standing. This 
was conclusive evidence that the bond adopted was not 
sufficient, or that the invert was not of sufficient strength, 
although it was 27 inches; and the very fact that in no case, 
as Mr. Richardson pointed out, did two rings of brickwork— 
viz., 9 inches—yield to the water pressure, was a proof that 
a vertical bond of 18 inches, as first suggested, was quite equal, 
and would have fully sustained, all the pressure that would have 
come upon it from the water. Although a vertical bond would 
have enabled the structure to stand the pressure, he would not 
Say that it would have kept out the water any better. It would 
be very difficult indeed to construct a tunnel that would be 
water-tight under such circumstances. Everyone who had had 





*This diagram Mr, Irving has since supplied (see p. 708),—ED. J.G.L. 





to build a tank or set bricks in cement knew that it was not an 
easy matter to make anything approaching water-tight work. 
The vertical bond, however, would have been a decided advan- 
tage, and would have been less costly. ; 

Mr. RIcHARDSON, in replying upon the discussion, said the 
quantity of water they had to deal with in the tunnel was now 
about 20 million gallons per day; and in the winter, during wet 
times, about 30 millions. As he had hinted, 18 inches of brick- 
work would have been amply sufficient to have made the work 
tight; but there would have had to be something outside the 
brickwork to have kept it quite tight. It was impossible to 
build brickwork properly by the ordinary labouring man. In 
the tunnel the bricks and the cement were water-tight} but it 
was the labour that was defective. With regard to the pressure 
on the tunnel now, there was practically none at all, because, 
wherever the water came in, it formed channels for itself. 
Besides, where there was pressure, there was spurting of water, 
but now there was none. 





Mr. E. C. Rivey next read a paper, entitled “The Develop- 
ment of Gas Lighting in Railway Trains.” This, however, owing 
to the pressure on our space, we must hold over till next week. 
In the course of his paper, Mr. Riley said that, since he came to 
Bristol that morning, he had been exceedingly interested in 
being informed that, on the very site of the building in which 
the meeting was being held, there formerly existed works for 
the production of oil gas. This gas was compressed in small 
bottles or holders, at a pressure of five to six atmospheres. 
These bottles were taken round to the consumers, placed on a 
table, and connected with the burners; and the next morning 
the Gas Company would send round for the empty‘receptacles, 
and take them back to be filled. Mr. Hiram Fiddes told him 
that his father was the inventor of this system; and he had 
very kindly brought to the meeting, for the inspection of the 
members, a sample of the bottle that was then used. The 
bottle was made in 1824. 


The PreEsiDENT said it had been suggested, in the absence of 
Mr. Frank W. Clark, who was suffering from a bad throat, 
that his paper on “ The Enrichment of Gas in Bulk by Means of 
Carburetters” should be taken as read, and that the discussion 
on both Mr. Riley’s and Mr. Clark’s paper should be postponed 
until the September meeting. Sienal members were anxious 
to have a discussion on the supply of gas by prepayment meters ; 
but it was impossible to do this and deal with the papers as 
well. Mr. Riley had kindly consented to the course suggested 
being adopted; and as Mr. Clark was not present to answer 
questions, he (the President) did not think they would be able 
to discuss his paper with profit. 

The members concurred in the suggestion. 

Mr. Clark’s paper will be given in a subsequent issue of the 
JouRNAL. 





THE SUPPLY OF GAS BY PREPAYMENT METERS, OR SHORT-PERIOD 
COLLECTIONS. 

Mr. G. J. Gouau (Calne) then opened the discussion on the 
above subject. He said: The notice on the agenda paper states 
that I am to open a discussion on the supply of gas by prepay- 
ment meters, or short-period collections, as a means of increas- 
ing consumption. That is not quite what I proposed to do, but 
to bring under discussion the question simply of facilitating the 
more general use of gas by providing and laying service-pipes 
and fittings in small houses. Perhaps the Committee wished to 
have the subject of increasing consumption discussed in its 
wider bearings; and therefore so formulated the notice. Never- 
theless, I shall be pleased to offer a few remarks on prepay- 
ment and short-period collections; but what I am particularly 
anxious to have discussed is the initial question of getting 
gas installed in small houses. At Calne, we are in this 
position: Practically all the houses above {10 rental are sup- 
plied with gas; but of those under that rental, and within reach 
of our mains, not more than about one-third are supplied. It was 
- independently of the fact that other companies had intro- 

uced the system of laying on services and fittings that I made 
the suggestion to my Directors that they should undertake it; 
for I was not then aware it had been tried. The course was 
suggested to me solely by our own circumstances; and my 
Directors at once decided to take up the question, and they 
hope shortly to put the plan into operation. Upon making 
inquiries, I found that Mr. Valon had adopted it at Ramsgate, 
in connection with his prepayment system. With the reasons 
why so large a proportion of these small houses are not supplied, 
perhaps we are not concerned to inquire here. Probably the 
chief reason is that the builders or owners have shirked the cost 
of laying on the services; but at any rate, under the existing 
circumstances, without the application of some such means as 
those suggested, the occupiers of these small houses are practi- 
cally denied the use of gas. I have had no experience with 
prepayment meters; but I am strongly of opinion that they 
would not answer in small towns, either as a means of collec- 
tion purely, or used with the view of increasing consumption. 
I think the consumers would object to them, unless perhaps a 
strong inducement to their use was held out in the shape of a 
substantial discount for the prepayment, which I imagine it 
would not be possible to offer, and that instead of their use 
operating to produce a larger consumption, or a more general 
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employment of gas, they would act asa check. The landlord 
has to trust for his rent; the tradesmen for his goods supplied ; 
and I think gas companies must be also prepared to trust for 
their gas to a reasonable extent. A reasonably short-period 
collection should certainly be adopted ; and, the collection be- 
ing then well attended to, there would not be much cause for 
complaint on the ground of bad debts. At Calne, we collect our 
accounts quarterly ; and our bad debts, speaking particularly as to 
the small consumers, are almost nil. Whether we should find it 
more advantageous to adopt a shorter period collection in the 
case of small householders and cottagers—say a monthly collec- 
tion—I incline to think we should. The amounts to be collected 
would be smaller, and perhaps more readily paid, and probably 
there would be more gas consumed, and less grumbling. I should 
like to hear expressions of opinion upon this point. Thesimple 
proposals I am suggesting to my Directors for adoption just at 
present, are the following: That they shall, with the consent of 
the landlord, and by the wish of the tenant, provide and lay on 
internal service-pipes, and also brackets or pendants (unless the 
tenants should determine to provide them themselves), and 
charge a permanent annual rent for their use ; the consumers to 
keep them in repair,\{but the Company to make the renewals 
when required. I propose to lay the fittings on the ground floor 
only; and in my case, the average requirements would be 
about as follows: Fifteen yards of }-inch composition pipe, 
3-inch meter-tap, a pendant forjthe front room, a bracket for 
the kitchen, and provision for a boiling-stove. The cost of this 
would average under £1. I would charge a rental equivalent 
to 10 per cent. on this sum, which would be equal to 6d. per 
quarter, or 2d. per month, witha monthly collection. The land- 
lord or tenant are to be at liberty to purchase the fittings at any 
time at their value. Under this plan, there would be no com- 
plication upon a change of tenancy. Ifthe consumer should 
discontinue using gas, or if an incoming tenant should not re- 
quire it, the connection would be cut off, and the internal service- 
pipe left for possible future use. In my case the Company would 
probably supply the fittings, and their servants do the work; but 
the work ought to be given to tradesmen if preferred. I cannot 
help thinking but that we shall find a large number of small 
householders willing to accept these terms; and if this should 
be found to be so, our object will be gained. I shall be glad to 
hear your criticisms and opinions ; but I wish you to bear in mind 
that the remarks I have made only apply to small towns. 

Mr. Vaton said he thought the proposition put forward b 
Mr. Gough was quite sound. Of course he could fairly well 
recognize that in such a town as Calne, the gas manager would 
know everybody ; and in such a case the risk of bad debts was 
reduced to a low point. There were some small places under 
his own supervision where he thought that would apply; but 
when they came to towns like Ramsgate, then it was not so safe. 
In the first instance, before the prepayment meters were 
adopted there, they tried to get on with the ordinary meter ; 
and they fixed something like 120. But the difficulty was to 
get small householders to understand how much gas they might 
or might not burn; and, for that class of people they did con- 
sume considerable quantities of gas, and this led to dis- 
putes. They then introduced a meter by which a certain 
amount of gas could be used by these consumers and no more; 
and, except in a few instances, where they had miscalculated, 
they had had no disputes since. The whole of the original 
meters fixed without a stop had been taken away. The meter 
was really only an ordinary one with a stop on the index, so 
that, when an arrangement was made to burn 1s. or 1s. 6d. 
worth of gas, the stop was put forward to that point; and when 
the hand arrived there, it stopped. In the meantime, if the 
consumer burned that quantity of gas, he had to apply to the 
gas offices for a further supply. They found in Ramsgate that 
they had reached very nearly the end of their extending power 
as far as the consumption of gas was concerned (except they 
depended entirely upon gas-stoves and so on) unless they went 
into some scheme such as was now under discussion. They 
had at present from 600 to 700 consumers who lived in houses 
of a rateable value of from £10 to £30 a year; and these people 
would otherwise never have been consumers at all, for the 
reason that they could not afford the first expense of fitting up 
their houses. The Corporation charged them 44d. per 100 cubic 
feet of gas, or 3s. 9d. per 1000 feet; being 7d. more than the 
ordinary consumers paid. Putting the 7d. on one side, they 
found this would be sufficient to wipe out the cost of the fittings 
in five years; so at the end of that time the outlay for the 
installation would be free. Supposing the difficulty arose, as 
he thought was foreshadowed by Mr. Gough, that someone took 
one of the houses that had been fitted up for the previous tenant 
and did not want gas, they had no alternative but to leave 
the fittings there ; but they made an arrangement with the land- 
lord by which the fittings remained the property of the Cor- 
poration. In a case where a new tenant came in who had been 
aconsumer under the old system, he could, if he chose, go on 
paying asformerly. He was sure that, if the success at Rams- 
gate followed the adoption of the system in other towns, the 
gas managers would be pleased they had taken it up. 

Mr. A. V. Daniet (Portishead) asked whether anyone present 
had tried the automatic meter, in which, instead of the attend- 
ance of an official of the Gas Company being required to turn 
on the quantity of gas paid for, the consumer could get a supply 
by dropping in a coin. He knew that such meters had been in 





use at Clevedon; but, he believed, they had [not been very suc. 
cessful there. 

Mr. W. CueyneE (Briton Ferry) remarked that he had tried 
both the shilling-in-the-slot and the penny-in-the-s.ot meters; 
and he had found them a perfect success. The meters he had 
used were made by two different makers. 

Mr. H. Sarnssury (Trowbridge) said he ad had some experi- 
ence with small consumers in Trowbridge. They had a large 
number of working people there, and many were consumers, 
although the gas was sold at 3s. 4d. per 1000 cubic feet. Many 
of the bad debts they had were among the tradesmen, and not 
among the poorer class of people. With regard to laying the 
service-pipes to small houses when they were being erected, 
some cottages had lately been built at Trowbridge; and the 
landlords had put in the pipes and the Gas Company the service. 
pipes. Ina range of eightor ten cottages, however, they found 
they did not get perhaps a couple of consumers. 

Mr. N. H. Humpurys said that in this question of extending 
the use of gas, there was a tendency to run too much in one rut, 
so to speak. In almost every town, there were different circum. 
stances; and the best thing was for the gas manager to look 
round quietly, and see what would suit the fancies—he might 
almost say the eccentricities—of the consumers they had to deal 
with. Some 30 or 40 years ago, a customer sometimes had to go 
to the gas-works three or four times before he could get a 
service-pipe at all; and to lay 20 yards of pipe free was thought 
simply ridiculous. But thiswaschanged now. The service-pipe 
was laid free; and some of them even went further, if they saw 
a chance of securing a regular customer, and did not object toa 
little additional expenditure. But it seemed to him that, while 
discussions of this sort as to the general principles to be adopted 
were very beneficial, they must go somewhat further themselves 
when they got home, and must look round their own district, 
and do the best they could for the different classes of people 
they had to deal with. 


Mr. Durkin said he quite agreed that each manager must be 


guided by the circumstances in his own particular locality. He 
had an instance where a new district in his neighbourhood was 
built upon. The builders introduced gas-pipes into the houses; 
and he was very liberal in laying the services without any 
expense to them. By-and-bye he found that no gas was being 
used, so he left off laying the services; for he thought it wasa 
very improper thing to have a lot of pipes in the ground, and 
run the risk of getting them broken, and have leakages and so 
on. He very much upset one builder because he would not put a 
service-pipe into a house that was partly erected. He said he 
would wait until it was occupied ; and he found he had done 
right, for the tenants had not yet applied for a supply of gas. 

Mr. J. NicHoLis (Crewkerne) observed that he had fitted up 
twenty cottages with a bracket in one bedroom, a pendant in the 
front room, and a bracket in the kitchen. The cost to the Com- 
pany was about £1 for each cottage; but up to the present, 
they had only one consumer out of these houses. 

Mr. T. W. R. Wuite said that he found the penny-in-the-slot 
meter worked very nicely. The great advantage was this—that 
with the prepayment meter, the consumer could get the gas as 
he wanted it; he paid for it as he went along; and was not 
troubled with an account at the end of the quarter. In one 
instance where they had a prepayment meter, to their surprise 
the first quarter, the consumer used 14s. worth of gas; and in 
the second quarter (in the meantime they had had a little cook- 
ing stove fixed), the Company collected £1 5s. 7d. Later on, 
in one quarter the box became so full of coppers that the con- 
sumer was obliged to send to the gas-works for someone to go 
andempty it. Unfortunately he could not get any more meters 
just now; and so was at a standstill. 

The PresIDENT said his experience coincided with that ex- 
pressed by one of the speakers, that the poorer consumers 
were the best payers; and he believed this was so in Bristol— 
at all events it was his experience in the north. But in poor 
districts they did not generally use gas; they preferred oil. 
The gas companies supplied what they considered was a safer, 
better, and cheaper light. What, then were the obstacles in 
the way of the extension of their business in this direction ? 
Undoubtedly it was the quarterly account—the uncertainty of 
that account. If they could by any means have an arrange- 
ment whereby the consumers could pay for the gas as they 
used it, he was sure there was a wide field for extension. There 
were, however, two or three things required. First, the meter 
must be reliable; and, secondly, every facility should be given 
for furnishing the fittings something after the plan adopted 
by Mr. Valon, The extension of gas in the poorer districts in 
opposition to the use of oil was a subject which demanded, and 
ought to have, the close attention of every gas manager. 

Mr. Goucu said he should have liked to have heard the 
opinion of other gentlemen who had put some such scheme as 
he proposed into practice. The experiences of the gentlemen 
who had spoken had been widely divergent. While one speaker 
found in a row of houses fitted up with pipes that the tenants 
would not consume gas, another had consumers who were only 
too anxious to use more gas before they could get it. There 
was a great field open for the sale of gas among the working 
class. They had had difficulties in the way which had prevented 
a more general use of gas in the past; and it was the duty of 
gas managers to remove those, and to do all in their power 
to increase the consumption. In opening the discussion, he 
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omitted to mention a distinction between his plan and that in 
operation at Ramsgate as to payment for the fittings. He had 
suggested a fixed average rental—a percentage upon the outlay ; 
while at Ramsgate, he believed it was fixed upon the con- 
sumption. He should like to know whether Mr. Valon saw 
any objection to his proposal. At Ramsgate, with an increasing 
consumption, they had an increasing payment for the fittings ; 
and he rather feared that, instead of assisting in extending the 
consumption, this would tend to prevent it. 

Mr. VALON said there was no great variation in the consump- 
tion in the class of houses they supplied under his plan. The 
average consumption last year, as far as he remembered, was 
13,000 cubic feet per house—he believed it varied from 11,000 to 
14,000 cubic feet. Of course, the larger houses consumed a little 
more gas; but their fittings were rather more expensiye. He 
had no doubt, however, that it would work hardly in one or two 
cases. The average cost of fitting up the houses was something 
like £4. He had not found any objection to his system up to 
the present; but he quite agreed that a percentage onthe outlay 
might be the most equitable way of charging for the fittings. 

Mr. T. Harvick (Salisbury) remarked that each one would 
have to take his own course in this matter. At the present time 
there were very few cottagers who could afford to burn gas. At 
Salisbury, they had gone on very quietly; but they never sold 
as much as 14,000 cubic feet of gas in a year to cottagers. If 
they reached 1500 or 2000 feet, it was as much as they could do. 
The houses of £30 and £40 rental never had a consumption of 
more than 10,000 cubic feet per annum. Mr. Humphrys had just 
issued in Salisbury a circuJar on the subject of gas for cooking 
and heating purposes, in which he stated that they had some 
500 gas-stoves now in regular use. He also spoke about the 
advantages of gas asa fuel; and then proceeded to mention that 
at Salisbury they were among the first to offer their customers 
the advantage of gas-stoves onhire. For the last 30 years they 
had supplied them at a rental of 2s. per quarter upwards, 
according to size ; and, asthe result of experience gained during 
that period, they were able to send out stoves that would be 
sure to give satisfaction, if used with reasonable care. It not 
more than 40 feet of pipe was required, the stoves were fixed free 
ofcost. Mr. Humphrys had exercised himself; and now they 
had also more than 100 high-power lamps in use in the city. 
For these they received a rental of 2s. 6d. or more, according to 
price and size. The stoves returned at least 11 per cent.; so 
that they were a far better investment than Consols. 


VoTEs oF THANKS. 

The PRESIDENT proposed that the thanks of the meeting be 
accorded to the gentlemen who had kindly provided papers. 

Mr. Lowe, in seconding the proposition, observed that they 
hada large contingent of South Wales friends with them that 
day ; and he was still hoping to see the district of the Association 
extended, so as to include South Wales. 

The motion was unanimously passed. 

Mr. RILEy suitably acknowledged the vote ; and the proceed- 
ings then terminated. 


The members and friends afterwards dined together at the 
Royal Hotel; and a very pleasant evening was spent. 


VISIT TO THE SEVERN TUNNEL. 


On the following day, a party of about 50 visited the Severn 
Tuunel, under the guidance of Mr. Richardson and also of Mr. 
Hoskin (Resident Engineer). In view of the ample description 
of the work given in Mr. Richardson’s paper, its inspection took 
place under favourable conditions. The chief features of 
interest, however, were the large pumping works, and the 
arrangements for ventilating the tunnel. An account of the 
visit will be given next week. 


_ 
oe 


INFORMAL MEETING OF SCOTTISH GAS MANAGERS. 








The Ninth Annual “Informal” Meeting of Scottish Gas 
Managers, convened by Mr. J. M‘Gilchrist, of Dumbarton, with 
the view of keeping alive the memory of the West of Scotland 
Association (now incorporated in the North British Association) 
took place in the Victoria Hotel, Glasgow, last Thursday after- 
noon, under the presidency of Mr. T. D. Hatt, of Montrose. 
There was a very encouraging assemblage of managers from both 
the eastern and the western divisions of the country, though, 
beyond the gentlemen whose names appear in the report as 
having taken part in the proceedings, there was no one of very 
special note. 

_ Mr. Hat, on taking the chair, proceeded to deliver his open- 
ing address. Having thanked his colleagues for selecting him 
to fill the position he occupied, he said that the meeting, though 
informal by name, was year by year assuming proportions 
worthy of a more imposing title. His hearers must remember 
that they represented an industry which had no existence a 
hundred years ago, and which to-day employed capital to the 
amount of more than {100,000,000 sterling in Great Britain 
alone. They should also remember that this meeting repre- 
sented the gas industry of Scotland, and that therefore it was 
a gathering of no small importance. He must, at the outset, 





acknowledge, as he was sure they all did, their indebtedness 
to their esteemed and energetic Convener—Mr. M‘Gilchrist— 
who spared no time or trouble to make the meeting a success, 
and whose genial countenance and winning ways guaranteed the 
attainment of this object. This was an important year in the 
history of gas lighting; being the centenary of the discovery of 
coal gas by William Murdoch, who, in his house at Cross Street, 
Redruth, in the year 1792, first produced and consumed coal 
gas. It was in the same house a few years previously—in 1784 
—that Murdoch, also the inventor of the steam locomotive, 
made and tried the first locomotive run in England. It was 
still in existence; and though only a working model, it was 
sufficiently large to demonstrate the practicability of steam 
locomotion, and was now a historic relic of great interest, inas- 
much as it was the basis upon which the whole railway system of 
the world had beenbuilt. This model wasin the possession of the 
well-known engineering firm of Tangyes, of Birmingham. It was 
not generally known that this enterprising firm, a few years ago, 
fixed on Murdoch’s house at Redruth a mural tablet bearing 
the following inscription: ‘* William Murdoch lived in this House 
1782-1798. Made the first Locomotive here, and tested it in 
1784. Invented Gas Lighting, and used it in this House in 1792. 
Erected by Tangye Brothers, Birmingham.” Having had the 
honour of representing Redruth as its Gas Manager for some 
years, he (the Chairman) was able to exhibit a photograph of 
Murdoch’s house, taken before the tablet was built in; also one 
taken this year, showing the position of the tablet. He had 
also a photograph of Murdoch’s model locomotive, which was 
interesting. Also, through the kindness of Messrs. R. Laidlaw 
and Son, they had a bust of Murdoch to show that day. Mr. 
M‘Gilchrist, the Secretary and Treasurer of the Murdoch 
Memorial Fund, would, he trusted, have something to say 
regarding the arrangements for placing the bust of Murdoch in 
the hall of the Wallace Monument at Stirling next July. Pass- 
ing on to business matters, the Chairman remarked that, having 
gone through another winter’s work, he thought he spoke the 
minds of most of those present when he said that it had been 
a comparatively prosperous season, and free from any great 
cause of annoyance. The absence of railway strikes—a source of 
trouble not likely to affect them again—and of colliery disputes 
of any magnitude, and the generally settled condition of the 
labour market, had all tended to carry them peacefully and 
profitably through the winter season. Workmen were begin- 
ning to find that gas managers were not now so much at their 
mercy asin days gone by. The introduction of machinery and 
labour-saving appliances had, he thought, a quieting effect on 
the mass of labour; and the general adoption of the eight-hour 
system, wherever practicable, had been a source of relief to both 
managers aud employees. And, after all, he questioned if, inany 
other industry, there existed so much kindly feeling between 
masters and men as in that concerned with the supply of gas. 
Whether or not this was due to the genial natures of the 
managers or to the docility of the men, he left each to say for 
himself. The greatest element of trouble during the past 
winter had been the prevalence of fogs. Happening, as they 
usually did, at a time of the year when gas-works plant was 
already taxed to its utmost extent to meet the ordinary demand, 
fogs proved to be unfortunate for some companies. But they 
gave managers experience which, if taken advantage of, guided 
their future actions under similar circumstances. It would be 
interesting if anyone present could give the meeting the ex- 
perience he had gained in foggy weather. He himself had not 
been troubled with the real ‘“‘pea soup,” “ bottled-up smoke” 
fog to be seen in large towns. The fogs, or rather mists, of 
Scotland—at all events on the east coast—were not of a dark 
colour; and though at times they were very dense, they were 
not difficult to light up—at least with gas. The loss of the 
Eider during a fog, within three miles of the most powerful and 
perfect electric light in the world, clearly indicated that elec- 
tricity was not the best illuminant for lighthouses. From what 
he had observed, he thought that the nearer they approached 
the nature of the light of the now defunct link-boy of London, 
the more impression they made on a fog. A lambent or smoky 
flame seemed to possess great diffusive power. The penetrating 
capacity of a torch or a naphtha lamp was very marked on 
a misty night. He observed a good example of this not long ago, 
On a thick misty night, two steamers were discharging close 
to each other—one using powerful electric lights; the other, 
Wells’ oil-lamps. The former was lost in the mist, while the 
latter was effectively illuminated. He could not help thinking 
that the nature of the flame, apart from its intensity, had a 
good deal to do with its diffusive power, and consequently its 
effect on a fog. Some of those present who had had an oppor- 
tunity of observing the action of gas-lighted buoys would doubt- 
less touch upon this point. Turning to manufacturing opera- 
tions, the Chairman remarked that the still prohibitive price of 
first-class cannel, coupled with grave rumours that the seams are 
being worked out, and the supplies exhausted, had caused the 
subject of enriching coal gas by means of liquid hydrocarbons to 
occupy the attention of many gas engineers; and evidence was not 
wanting to show that progress was being made. One fact alone 
established the truth of this assertion—viz., that the London 
Gas Companies buy thousands of pounds’ worth of mineral oils 
and spirit every year. This, they all knew, had been forced on 
gas manufacturers by the high price of cannel, which was used 
as an enricher by English gas companies; by the poor quality 
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of their common coal; and by the strict and absurd testing 
clauses under which some gas companies had to work. He had 
had no practical experience with oilasan enricher. But he was 
glad to see Mr. Mackay, of Peterhead, present; and he hoped 
he would be able to give them some of his experience. Mr. 
Mackay’s appliances appeared to be inexpensive, and his results 
good; being equal to those obtained from the best cannel coal, 
at one-third less cost. From experiments made at some of the 
London gas-works, it had been found that, to raise 16-candle 
gas one candle by means of oil instead of by cannel coal, a 
saving of 3d. per 1000 cubic feet could be effected. Though it 
might be a comparatively easy matter to raise 16-candle gas to 
17-candle, yet to raise gas from 17 to 18 candles would bea 
different and also a difficult matter; and he was afraid that, as 
the quality of the gas to be enriched increased, so would 
the difficulty of incorporating the oil vapour with it to form a 
permanent or fixed gas. The question came to be, Was 2o- 
candle gas capable of being further enriched with oil? I£ so, 
Would it carry the oil gas with it to the point of ignition ? 
He was afraid not, unless they could chemically combine the 
two gases so as to forma permanent gas. Something must 
be done to get a substitute for cannel, and that at once. It 
was impossible to supply gas at anything approaching 5s. per 
1000 cubic feet and pay for cannel coal as much as 35s. per ton 
at the pits. If they failed to enrich with a hydrocarbon, the 
only alternative left them was to reduce the illuminating power 
to such a standard as their English brethren would consider 
perfection—viz., 20 candles. This quality of gas could easily be 
obtained from any of their second-class cannels, provided con- 
densation and purification were carefully attended to; and really 
he failed to see the hardship of being compelled to use 20-candle 
gas. Speaking from an experience of ten years as a manager of 
works supplying gas below 20-candle power, and during a like 
period supplying gas above this quality, he was inclined to say 
the former period was the more pleasant of the two. The 
Chairman went on to deal with consumers’ complaints, and 
advocated the appointment of inspectors to inquire into and set 
right, or suggest means to make good, any defect in the supply 
of gas, to fix good burners free of charge, and generally to advise 
consumers—in short, to canvass for business, as is done in other 
industries. Speaking of the annoyance caused by the accumula- 
tion of water in consumers’ meters, he said he was not going to 
discuss the question of wet versus dry meters. They all knew 
what these were; and if the Board of Trade took out of its 
pigeon-hole a little Bill anent dry meters, they might have some 
new experiences of a not altogether pleasant or profitable nature. 

The wet meter was, under certain conditions, a perfect measure; 

but it had one fault—that of charging the gas with aqueous 
vapour, which, in due time, was deposited in the form of water 
in the fittings. This caused the inevitable cry for dry meters, 

which, of course, was a cure for that fi? What was to 

be done to remedy it? Either they must use in the meter 
a liquid which the gas would not take up, or they must dry 

the gas after it had passed through the meters. Chloride of 
calcium had been suggested by the writer of a paper which 

was read before the Austrian Gas Association; and the meter 

manufacturers might look into the matter. The vexed question 

of a reliable standard of light was at present agitating gas 
people; and now that a Committee had been appointed to 

investigate the whole question, they might hope that it would 

be settled satisfactorily, once for all. It would be unbecoming 
were he to close his remarks without saying something about 

their friend and ally, the electric light. They had heard a 

good deal about it during the past year; but they had not seen 

much. There had been a good deal of the “ big drum” busi- 

ness. Now, however, there were signs of the performance going 

to begin, not only in the city in which they were assembled, but 

also in Edinburgh and Dundee; and it was possible that the 

Chairman at the meeting next year might have something to 

report. All the same, the electric light was steadily progressing 

—slowly, but surely, assisting the gas industry as it went on. 

In his town, where three electric light installations had been 

introduced, the consumption of gas continued to increase. He 

found that its adoption tended to necessitate the employment 

of more powerful lights by other means. The electric light had 

a legitimate sphere of its own, quite distinct from that of gas; 

and yet each illuminant might find ample field for usefulness 

and profit. He hoped he kad touched upon some points of 
interest with sufficient force to induce some of his hearers to 

take up and discuss them freely and frankly, as it was only by 

so doing that they could benefit each other. 

Mr. A. WiLson (Dawsholm) opened the discussion. On the 
subject of enriching gas, he said his experience in London lay 
more in the making of water gas and enriching it with cannel 
gas. There they considered that, if they produced 16-candle gas, 
it served their purpose very well. He thought so too; and he 
believed they would all have to come to this standard. The 
gas lighting in London was quite as good as anywhere else; it 
simply meant that the fittings and burners were larger, and 
consumed the gas to advantage. Where rich cannel gas was 
used, they did not seem to be much better off. It was a case 
of a smaller flame ; but really the illumination did not seem to 
be better. The Chairman appeared to be very well off in not 
having the annoyance’of fogs. In London, and also in Glasgow, 
he found that the first day’s fog was looked upon as a relief; but 
when it extended to two or three days, or more, gas managers 








simply had to supply all they could produce. It was then a 
question of storeage; and few gas undertakings had sufficient 
to cope with this difficulty. In the matter of electric lighting, 
they found in London that, wherever it was introduced, the 
quantity of gas consumed went onincreasing. If one shopkeeper 
adopted it, the others, who still used gas, employed more light, 
He believed that the electric light would find its own place, and 
that there was no fear of their ever wanting a jobin the gas in. 
dustry because of it. 

Mr. A. MacPuerson (Kirkcaldy), the President of the North 
British Association of Gas Managers, said perhaps it was only 
proper that at that meeting they should first refer to the in- 
ventor of gas lighting—William Murdoch. There was not the 
least doubt that since the days of Murdoch they had made 
vast strides in gas manufacture. They had been told very fre. 
quently that they had not advanced ; but whoever said this was 
an unfair critic. They had made great progress; and he had 
no doubt that this would continue. He thought the main thing 
they had to consider was how to derive more light from a given 
quantity of gas. If they could, by the introduction of superior 
burners, or by the application of science, get as much light out of 
20-candle as they now obtained from 25-candle gas, they would 
be taking a step in the right direction. They hoped to see this 
accomplished. When they looked back at the best burners they 
had only a very few years ago, and considered that, with the re- 
generative burners now in use, they obtained 60 per cent. more 
light from gas, they were led to confidently anticipate that they 
would accomplish more in the future. There was no doubt, he 
thought, that they had to face the electric light. He did not 
wish to blink the fact that it was to be a serious competitor for gas 
and other illuminants ; and they should look it squarely in the 
face, and do their best to meet it. He did not think they 
need look for an entire eclipsing of gas. Oil was a more serious 
competitor for them. There was no doubt that the oil-lamp 
gave a very good light ; and some people preferred it, because 
they could get it whenever they wanted it. A great number of 

eople, who had got a sort of sanitation on the brain, also pre- 
erred it as a more sanitary light—altogether ignoring the fact 
that the oil-lamp was three or four times worse than gas in that 
respect. He had no experience in the enriching of gas; and, 
like their Chairman, he was afraid that the permanency of such 
a gas would not be very great. However, they might be able 
to get a chemical mixture, instead of the mere suspension of 
the hydrocarbons; and if they did, there was no doubt that 
oil would be of great benefit to them. He did not agree with 
the Chairman on the question of meters. He said they should 
fit their houses properly ; they should take their stand, and say 
to people that, if they did not fit up their houses properly, they 
would not be responsible. In 80 per cent. of the houses which 
were being erected, the gas-pipes were just thrown in; and 
nearly all the complaints came from houses where the fittings 
were bad. He was persuaded that condensation after the gas 
passed the meter was the cause of the trouble, and that the 
— vapour which it took up from the meter was very, very 
small. 

Mr. R. Rosertson (Bathgate) said he had been delighted 
with Mr. Hall’s address. As he said, this was a most important 
year in the annals of the gas industry. They were looking 
forward to a very important meeting in July, when they would 
commemorate the centenary of such a wonderful man as the 
pioneer of the industry. He still held the opinion he had ex- 
pressed before—that electric lighting was doing no harm to 
the gas industry. What they were hearing from all around 
bore out that the electric light was only the handmaid or the 
helpmeet of gas, On the question of the accumulation of water 
in pipes, he thought that the Chairman was entirely wrong, and 
that Mr. MacPherson had stated the real cause. Henever hada 
complaint of water accumulating where a house was well fitted 
up; and he had found that in a house that was ill fitted up, the 
accumulation was the same with a dry as with a wet meter. 

Mr. J. Hau (St. Andrews), in a humorous speech, said he 
thought, considering his relation tothe Chairman, he might be ex- 
cused from making any remarks on the address. Ofcourse, as they 
knew, he had differed from the Chairman many times; and hethat 
day differed from the President of the North British Association 
in what he had said with regard to meters. He thought there 
was no doubt that the water which was found in the pipes came 
from the meters; and also that the water lodged in the pipes be- 
cause they were ill laid. There was another fact—that water 
would collect in a pipe if there was a current of cold air blowing on 
thepipe. He supposed he was about the oldest man in the meet- 
ing; and he had probably been a good deal out of touch with 
some of them. He could not say what their opinions were ; but 
those who had had experience of dry meters would be able to 
state whether or not it was the fact that the dry meter cured 
the jumping of lights. It was his experience that it did. They 
had a difficulty in putting bad fittings right. Architects of even 
large houses found a trouble in carrying the gas-pipes without 
leaving a small corner where water might accumulate. If they 
had an old house, it was much worse; because people, 
before they would allow their house to be torn up, would 
rather order the meter to be taken away. He had made 
an effort to attend the present meeting. He was very anxious 
to see how the young men would conduct themselves, and if they 
would be able to take the old ones’ places. It was a day of 
great things in St. Andrews. They were conferring degrees, 
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which made the old city bright with a display of millinery. 
That did not mean much; but there were certain letters added 
tonames, which did mean something. Next year they would 
have ladies in their classes at St. Andrews ; and what would 
they think of having a lady as an assistant gas manager? If 
they were to have lady doctors and lady teachers, did they not 
think they might have a lady inspector as well? This was an 
age of high-class schools, though he rather thought that the 
bigher-class education was running a bit wild. They wanted 
something a little more practical. It was all very good to pass 
an examination, and get a degree, with a few letters at the end 
of one’s name; but it was found that the benefit often ter- 
minated there. It was an age of bursaries; and was it not 
strange that there was no bursary in connection with the North 
British Association ? It they had such a thing, it would be in 
their power to give some young man an education in chemistry, 
and so to establish an analyst who could assist small gas com- 
panies in getting an analysis of anything. It also occurred to 
him, seeing that ccalowners were making such fortunes out of 
gas companies, that some of them out of their thousands might 
assist in the getting up of a fund. With regard to the illuminat- 
ing power of gas, he believed they would be compelled to come 
to the 20-candle] power. At one time, he did think that they 
should sell light and not gas; but the times had changed, and 
those coalowners who asked such a large sum for their coals 
should just be allowed to keep them for a little time. Gas com- 
panies could go more in for coal of a cheaper class, and try to 
secure superior burners for their consumers. He thought it would 
be better in every way if this were the case. 

Mr. J. M‘Gricurist (Dumbarton) was very pleased with the 
Chairman’s address, and with the fine turn-out of gas mana- 
gers and other friends. It was rather remarkable that two St. 
Andrews boys were the Presidents of the two Associations in 
this the centenary year of gas. St. Andrews was in Fifeshire ; 
and the first Gas Association that ever was started was formed 
in the kingdom of Fife. The only unfortunate circumstance 
connected with the matter was that Murdoch did not happen 
to be born there. However, they must keep something for the 
West. Their young friend Mr. Mackay, of Peterhead, would 
tell them his experiences with oil. Peterhead was a wonderful 
place, because it was there that the first experiment was made 
in the calming of the troubled waters with oil. Notwith- 
standing all that had been said of water gas and oil gas, he had 
still a love for coal gas; and he thought that, if the coalmasters 
were wise, they would not drive gas managers to the manu- 
facture of oil or water gas. If, however, they continued to charge 
such exorbitant prices for coal, he was afraid it was a matter of 
prime necessity that they would require to look in other directions 
for material wherewith to produce a high illuminating gas. If 
they could produce, per unit of light, gas of 25-candle power 
cheaper than they could gas of 16-candle power, every argument 
was in favour of their manufacturing a high illuminating gas. It 
was a question of cost entirely. Up to within the last two or 
three years, he held that they could manufacture gas per unit 
of light cheaper by using coal than by any substitute that had 
been put forward. He had all along held out for wet meters. 
Dry meters certainly had cured what Mr. Hall had referred to; 
but he thought Mr. MacPherson did right in pointing out that 
they should insist upon the pipes in houses being properly 
fitted up—no matter whether they were to use a wet or a dry 
meter, Gas managers, he thought, had been a little too lax on 
this point. It was a disgrace to see how gas-pipes were laid. 
He did not mean to close the discussion; but he thought it was 
due to their Chairman that they should give him a hearty vote 
of thanks for his excellent address; and this he moved. 

Mr. R. S. CarLow (Arbroath) was delighted with Mr. Hall’s 
address. The question of adopting a lower illuminating power 
would require them to take into consideration the size of their 
main-pipes and fittings, and the provision of more gasholder 
room and purification plant. In fact, they would require to 
remodel their gas-works entirely. There would be such a great 
Increase of output, that they would not have accommodation 
for it. It was a subject which needed great consideration; and 
every manager would have to think gut his own individual case. 
They all knew that electricity had made very great strides in 
some places; but he must say that his experience had been the 
same as that of other gentlemen. They had had one large 
installation established in Arbroath; but their gas consumption 
was on the increase. He agreed with Mr. Hall, of St. Andrews, 
in what he said about meters. A good deal was due to the 
meters. He thought that a certain proportion of the water 
in the meter was absorbed by the gas, and carried into the 
pipes. He had known houses, where within about six or eight 
months after they were fitted up, the gas got very bad with —_ 
ing, and a dry meter had put a stop toit. This was especially 
the case if the meter was in a hot place, or where the meter 
was small, 

Mr. Mackay (Peterhead) said he did not take up the question 
of oil enriching from any love for oil gas in preference to coal 
gas, but because he was forced into it. In December, he could 
not get any first-class cannel; and it was necessary that they 
should ry up their illuminating power, if for no other reason, 
for want 0 gasholder room. He tried oil; and the results he 
got were such as to warrant him in incurring some expense in 
Carrying on the practice on a permanent scale. They first tried 
it with fine paraffin ; but it was too expensive, and they procured 





unrefined oil from the oil companies. It was found to be 
thoroughly effective. They injected it into the retort, by means 
of an ordinary force-pump, at a pressure of 80 lbs. For a 
time, they got on all right; but after a bit, they began to have 
trouble with the tar and liquor. The liquor got into the tar 
well; and they had trouble in getting rid of it. They did not 
know whether they were to distil for liquor or tar. This con- 
tinued; and then they laid aside the paraffin for a time, and 
the trouble ceased. They found that up to a certain point, the 
paraffin brought up the illuminating power; but then after 
that they realized no benefit from it. They had only a jet 
photometer in Peterhead; and the coal they started with 
gaye a durability of 44 minutes. By injecting oil to the extent 
of 6 to 10 gallons per ton of coal, they brought up the dura- 
bility to about 20 minutes ; but beyond that, they could not get. 
These results he still had to check. He might say they had 
doubled the pressure at which they injected the oil, making it 
from 100 to 200 lbs. per square inch ; and they had found that a 
considerable quantity of the paraffin was turned into vapour 
before it entered the retort. Latterly, they had not injected the 
paraffin over the red-hot coke, but into the empty retort after the 
coke was drawn; and they got the same results by that process. 
They took a charge of coal and paraffin turn about. All that a 
retort could do, to do the thing justice, was about 6 gallons of 
oil per charge. There was a point with regard to the naphtha 
which he had not satisfied himself upon yet. After he began to 
use oil, it fell from 34 or 36 to about 15; and he could not say 
whether it was carried off by the paraffin or not. Possibly he 
might be able to say something about that in July. They were 
still using from 10 to 12 gallons per ton of coal; and they were 
having no trouble. 

Mr. D. M. NEtson (Glasgow) thought that wet meters had 
stood jthe test. Dry meters gave less trouble; but they had 
the disadvantage of not being so durable. 

Mr. D. Macrie (Edinburgh) said a question had been put to 
him, as to whether it was a fact that trouble had been found in 
the governors of regenerative lamps. Inthe early days of these 
lamps, the governors had an up-current, and there was trouble 
because it formed a trap for water; but that had been done 
away with, and the trouble did not now exist. With the down- 
current system, any condensation was simply dried up by the 
heat of the lamp itself. He should, from a consumer’s point of 
view, like to put in a word with regard to the quality of the gas. 
He had hadsome experience in London of 16-candle gas; and as 
aconsumer he much preferred to have 22-candle gas. They could 
certainly get as much light from 16 as from 22 candle gas; but 
the condition of the atmosphere was very different. Even in an 
ordinary hotel living-room, this was apparent ; and it could not 
be otherwise, when the quantity of gas consumed was taken into 
account. In Edinburgh, he might say, the Gas Commissioners 
made a mistake, on reducing the illuminating power of the gas, 
in that they did not take the public into their confidence, and 
tell them they had done so. He himself had no difficulty in 
getting light, because he knew the conditions, and he legislated 
accordingly; but his friends, not having the same knowledge, 
could not get enough light. 

Mr. QuicLey (Penicuik) thought Mr. Mackay’s statement as 
to oil gas was very important. He would like to know whether 
Mr. Mackay took a note of the temperature; and whether he 
was troubled with naphthalene. 

Mr. Mackay stated that he did not take a note of the tempera- 
ture; but it was pretty even. They had had no trouble with 
naphthalene; but he might say that they tried some Russian 
petroleum, and they found that it would not work at all. 

Mr. QuicLey: Were you troubled with carbon forming in the 
retorts where you injected the oil ? 

Mr. Mackay said there was a thin skin of carbon all over the 
retort when they used the oil alone ; but the next charge of coal 
took it off. 

Mr. RoBERTSON (Dunoon), speaking of gas-lit buoys, stated 
that there was one on a dangerous rock about 500 yards off the 
shore at Dunoon. The gas was supplied to it from a reservoir 
in which it was stored at a pressure of about 120 lbs. per square 
inch; and the supply lasted about three months. A tank steam- 
boat came round renewing the stock of gas. He did not believe 
that any light was of use in fogs. On the subject of meters, he 
said that their business was to sell as much gas as possible; 
and if a meter was troublesome, it was the duty of the gas 
manager, rather than put the consumer to trouble over fittings, 
to let him have a dry meter. 

Mr. J. Hat (St. Andrews) remarked that the discussion had 
become one upon fittings, and said that malleable galvanized- 
iron fittings were being placed on the outside of houses. 

Mr. Mackay stated that at Peterhead all the Government 
buildings were so fitted. 

Mr. MAcFIE observed that he knew many architects now 
specified for such pipes. 

Mr. BALLANTYNE (Rothesay) thought his experience must have 
been unique; because in his case it was dry meters that gave 
trouble. In a wet meter, the condensation would have run into 
the meter and done no harm; but when it ran into a dry meter 
it stopped the working. In Rothesay, however, most of the 
meters were near the front doors, and were thus exposed to 
cold. He thought it had been forgotten that, if gas absorbed 
moisture from the water inthe meter, it must do the same from 


. the water in the gasholder. 
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Mr. D. Vass (Portobello) raised the question of how longa 
consumer could claim repayment in the event of his meter 
having been found to be registering fast. The statute stated 
that a meter was to be held to be correct, unless it were proved 
to be incorrect. If the word had been “until” instead of 
‘‘unless,” they would besafe. But it was open toa consumer to 
claim repayment; and there was no law as to how far back he 
could go. 

Mr. RuTHERFORD (Langbank) having spoken of his experience 
in the registering of meters, 

The Cuarrman closed the discussion. He said he had all 
along advocated wet meters; but at the same time they could not 
get rid of the fact that water did come from them. In an ex- 
perience extending over 20 years, he had never known a case 
of water in the fittings where a dry meter was used. The 
water that was found in pipes was perfectly clean, and was 
quite different from that resulting from ordinary condensation. 
He thought everyone had admitted that dry meters were a cure 
for water in fittings. 

Mr. MacPuHeErson remarked that he did not. 

The CuarrMan (continuing) said that in his town they had 
upright governors on the Wenham lamps; and they could not 
supply them with gas till they put on dry meters, and then the 
ries. was removed. The lady assistant was not altogether a 
new idea; and he quite realized that a lady who knew some- 
thing about the management of gas in stoves would be able to do 
a great dealin the way of increasing the consumption of gas. 
The bursary proposal also was not new. It had been agreed that 
the balance of the Murdoch Memorial Fund, after the erection 
of the bust (which was only a preliminary matter), should be 
applied to the foundation of a bursary for the benefit of young 
gas managers or the sons of gas managers. He thanked the 
meeting for the hearty way in which they had received his 
remarks. 

Replying to Mr. Vass, the CHarrMaN said he did not think a 
consumer could ask repayment for more than the period in 
which he made complaint as to the working of the meter. 

Mr. Vass said he was afraid this was not so, but that a 
Sheriff might go farther back if the consumer demanded. 

Mr. M‘Gitcurist proposed Mr. A. Wilson, Superintendent 
of the Dawsholm and Maryhill Gas-Works of the Glasgow Cor- 
poration, as the Chairman of next year’s gathering. 

Mr. CaRLow seconded the motion; and it was carried—Mr. 
Wilson agreeing to accept office. 

On the motion of the Cuarrman, Mr. J. M‘Gilchrist was 
appointed Convener of the meeting; and he expressed his 
pleasure in again undertaking the duty. 

A vote of thanks to the Chairman was then put formally by 
Mr. M‘GiccuristT, and agreed to. 

The Cuarrman having briefly replied, the proceedings closed. 


The company dined together, as usual, in the evening; Mr. 
Hall again presiding, and Mr. A. MacPherson occupying the 
vice-chair. 


ss 
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Gas and Electricity at Burton-on-Trent.—At the last monthly meet- 
ing of the Burton-upon-Trent Town Council, the Gas and Electric Light 
Committee presented a report in which they recommended the accep- 
tance of the joint tender of Messrs. J. Fowler and Co., of Leeds, and 
Messrs. Hammond and Co., of London, for plant (exclusive of building) 
for the introduction of the electric light into the borough, subject to 
the sanction of the Board of Trade. Alderman Lowe, in moving the 
adoption of the report, stated that, when advertising for tenders, the 
Committee instructed theGas Manager (Mr.F. L. Ramsden) to prepare 
specifications and conditions on a broad basis, so as to leave the system 
of installation entirely for the tenderers to suggest the one they 
thought most suitable for the requirements of the town. The result 
was that they received 16 tenders ; 13 being on the high-tension alter- 
nating current transformer system, and the remainder on the continuous 
current system, with transformer sub-stations and storeage batteries. 
After careful inquiry, they had decided to adopt the former system. 
The tenders were reduced to two, and those they now recommended 
were unanimously selected. In the course of their inquiries, the Com- 
mittee were informed, without exception, that the cost of electricity as 
compared with gas an an illuminant was high. They therefore had no 
reason to fear that the gas-works were likely to suffer by its introduc- 
tion into the town; asit was believed that, for many years to come, at 
any rate, electricity would be used as a lighting agent by thoseonly who 
could afford to pay for the luxury. Alderman Evershed asked if the 
Chairman of the Committee could tell them anything as to the profits 
on the gas-works for the last year, for the purpose of comparison with 
previous years, when they would be able to ascertain the propriety or 
otherwise of reducing the price of gas. The first year of the reduction 
they lost £2300 from the rates, and the second year £2400—which was 
equal to 3d. inthe pound ; therefore any further lowering of the price 
must be regarded as entirely out of the question. Mr. Rugg totally 
disagreed with Alderman Evershed. He held that the consumers 
should have the benefit of the profits they helped to make, and that 
non-consumers should not be relieved, by means of the rates, at the 
expense of the consumers. Mr. Parker pointed out that, if there was 
any loss on the gas-works, owing to the introduction of the electric light, 
the general body of ratepayers would suffer, and not the consumers 
alone ; therefore the ratepayers at large should reap any advantage to 
be obtained from the gas-works. Alderman Lowe said he was unable 
to give all the information asked for by Alderman Evershed ; but he 
could state that the gas profits in 1890 were £6400, and in 1891 they 
were £5200 ; while this year they had been estimated at £3500. He 
maintained that the price of gas was as low as it ought to be under 
present circumstances, with wages high and coal dear. The discussion 
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PARLIAMENTARY INTELLIGENCE. 


HOUSE OF COMMONS PROCEEDINGS ON GAS AND WATER 
BILLS. 





Progress Made during the Session to Easter. 

Down to the rising of the House for the Easter recess (April 12), the 
following progress had been made with Gas and Water Bills that 
originated in the Lower House, and some already passed by the House 
of Lords. Those not named, in which our readers are specially 
interested, are still going through their various stages in the latter 
House. 


Withdrawn : Barry and Cadoxton Gas and Water Bill ; Pontypool 
Gas and Water Bill; St. Pancras Vestry Bill; Sunderland and 
South Shields Water Bill. 

Read the third time: Airdrie and Coatbridge Water Bill; Bryn. 
mawr and Abertillery Gas and Water Bill ; East Grinstead Gas 
and Water Bill; Lanarkshire (Middle Ward District) Water 
Bill; Ormskirk Gas Bill; Southend Gas Bill. 

Reported from Committees : Blackburn Corporation Bill ; Bristol 
Gas Bill; London County Council (Subways) Bill ; Mold Water 
Bill; Rhyl District Water Bill; Rhyl Improvement Commis- 
sioners Bill; Stamford and St. Martin’s Stamford Baron Gas 
Bill. 

Read a second time: Barrow-in-Furness Corporation Water Bill; 
Birmingham Corporation Water Bill; Blackpool Improvement 
Bill; Bournemouth Improvement Bill; Cleator Moor Local 
Board (Gas) Bill; Exmouth and District Water Bill ; Ilkley 
Local Board Bill; Leeds Corporation Bill; London Water 
(No. 1) Bill; Middlesbrough Corporation Bill ; Newcastle-upon- 
Tyne Improvement Bill; Oxford Gas Bill. 

Read the first time: Bradford Corporation Water Bill; Kilmar- 
nock Corporation Water Bill; Liverpool United Gas Bill; 
London County Council (General Powers) Bill; Rhymney 
Valley Gas and Water Bill; Southborough Local Board (Gas) 
Bill; Tredegar Local Board Water Bill. 


The Bills originating in the House of Lords are: Ashton-under- 
Lyne, Stalybridge, and Dukinfield District Water Bill ; Glasgow Cor- 
poration Water Bill; Ipswich Corporation Bill; Llanbradach District 
and Aber Valley Water Bill; Newport Corporation Bill; North 
Shields Water Bill; Pontypridd Water Bill; Swansea Corporation 
Water Bill; Swinton and Pendlebury Local Board Bill; Uttoxeter 
Water Bill; Western Valleys (Mon.) Water (Gas Purchase) Bill. 
All the foregoing Bills are still in progress, with the exception of the 
Llanbradach District and Aber Valley Water Bill, which was rejected, 
in Committee. 

Three Bills to confirm Provisional Orders made by the Board of 
Trade under the Electric Lighting Acts, 1882 to 1890, were presented 
and read the first time on the 11th inst. No. 1 related to the Burgh of 
Govan ; No. 2, to Aberystwith, Ashton-under-Lyne, Halifax, Harwich, 
Limerick, and Maidstone; No. 3, to Kilkenny, Newbury, Sutton 
(Surrey), West Ham, and Woking (Horsell and Chertsey). 
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The Blackpool Corporation and the St. Anne’s Gas Company.— 
The amount agreed upon to be paid by the Blackpool Corporation for 
the lighting rights, gas-mains, &c., of the St. Anne’s-on-the-Sea Gas 
Company in the borough of Blackpool, for acquiring which the Corpora- 
tion are now applying for parliamentary authority, is £5000. 


Municipal Gas-Works for South Shields.—The South Shields 
Town Council last Wednesday resolved to appoint a Special Committee 
‘to consider the question of establishing municipal gas-works under 
the statutory powers of the Corporation, and to report thereon, with 
power, if they think fit, to take opinion of counsel, and of an expert on 
gas-works, upon any question that may arise.” 


San Paulo Gas Company, Limited.—The report of the Directors of 
this Company for the six months ended Dec. 31 last states that during 
this period the block at the port of Santos increased, and the demurrage 
incurred, combined with the heavy discharging expenses, increased 
wages, &c., caused the cost of coal sent up for carbonization to be 
doubled, so that the net revenue was only £5516. The rate of 
exchange having fallen from 18d. per milreis in June to 13d. in December, 
the currency balances, &c., were taken at the latter figure; and this 
necessitated writing off the sum of £11,682. The Directors, therefore, 
deemed it equitable to place the deficit of £5081 to the debit of the con- 
tingency account, in order not to bring forward a balance adverse to 
the present half-year’s working. Notwithstanding this disappointing 
result, the Company’s business has, it is stated, largely developed ; the 
consumption of gas showing an increase of 33? per cent. The number 
of public lamps has been augmented by 182; and the meters fixed are 
935 more than in the corresponding period of the previous year. 


The Opposition to the London County Council Water Bill.— 
The time specfied by the Standing Orders of the House of Commons 
within which to present petitions in opposition to the Bill promoted by 
the London County Council for preliminary powers to deal with the 
London Water Supply has nowexpired. The total number of petitions 
deposited is 16, among which is one bearing the seals of the eight 
London Water Companies. The remaining 15 include separate 
petitions lodged by the Southwark and Vauxhall, Lambeth, Grand 
Junction, Kent, and East London Companies. The public bodies who 
have petitioned in opposition are the County Councils of Middlesex 
and Hertfordshire, the Corporations of Croydon and West Ham, 
the Local Boards of East Ham and Bromley, the West Kent Main 
Sewerage Board, the Thames Conservators, and the Bromley Rural 
Sanitary Authority. A petition representing the smaller Water Com- 
panies in the outlying areas affected by the Bill has also been lodged 





then dropped ; and the report was adopted. 


in the name of the Provincial Water Companies’ Association. 
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MISCELLANEOUS NEWS. 


EXTENSIONS AT THE SALFORD CORPORATION GAS-WORKS. 


On the invitation of the Gas Committee, the members of the Salford 
County Borough Council paid a visit last Saturday week, to the Regent 
Road Gas-Works for the purpose of inspecting the important altera- 
tions and extensions of the plant which have lately been carried out. 
The party were first taken through the older portion of the works, and 
saw the mechanical stokers at work. Explanations of the various pro- 
cesses through which the gas passes before it reaches the consumer 


were given by the Gas Engineer (Mr.S.Y. Shoubridge). Passing over 
the London and North-Western Railway, the party came to the new 
retort-house on the Liverpool Street side of the establishment. Before 
the rebuilding of this retort-house, which has just been completed, it 
contained 300 retorts, most of them small ones, equal to carbonizing 198 
tons of coal, and making 2,000,000 cubic feet of gas per 24 hours. The 
coal was all unloaded by hand on the ground floor, at a cost varying 
from 4d. to 1s. 6d. per ton. The retorts and house were badly built 
originally, and were in a very dilapidated condition. The Committee 
therefore decided to pull them down and {rebuild them on the most 
modern and improved plan. The work was let by contract to Messrs. 
Dennis and Butler, of Bury and Leeds, who commenced it in March, 
1891, and completed it in January last. The house now contains 189 
large retorts capable of carbonizing 283 tons of coal, and producing 
2,900,000 cubic feet of gas per 24 hours. When the existing retorts 
are worn out, it is intended to put an extra retort in each bed, increas- 
ing the number from seven to eight. The house will then contain 224 
retorts, and carbonize 336 tons of coal, producing 3,500,000 cubic feet 
of gas per day, or 75 per cent. more than was made in the old house. 
In rebuilding the retort-house, the original roof was not taken down; 
but it was supported on a timber framing, until the new walls were 
built, and was then raised on to them, about 12 feet higher than before. 
The retorts are all heated by regenerative furnaces. The coal is now 
raised in the trucks to an elevated railway over the coal-stores by 
powerful hydraulic hoists; and itis conveyed along the railway as 
required by hydraulic capstan engines. By these means the coal is 
supplied much more expeditiously, and with very much less cost in 
handling, than under the old system. The retort-house has been 
designed to permit of stoking machinery being used, if found desirable. 
The Committee intend to build another retort-house soon, as the present 
manufacturing Spa will not suffice very long. The new house will be 
erected on land adjoining the works, on the opposite side of Liverpool 
Street ; and it will beconnected with the present house by continuing the 
elevated railway from the existing coal-stores, through the coal-stores 
of the new house, and joining it to the sidings of the Lancashire and 
Yorkshire Railway. This communication will enable the Committee 
to obtain supplies of coal from collieries inYorkshire and elsewhere, 
with which, hitherto, they have had no connection. In order to afford 
storeage room for the increased quantity of coke made in the Liverpool 
Street retort-house, a large piece of ground at the north end of the 
house, has been excavated to the level of the coke-floor and paved. 
Coke docks in connection with the low-level railway have been made 
to facilitate the loading of coke into railway-trucks. A commodious 
mess-room with capacious cooking-ranges, and a lavatory fitted with 
shower baths and every convenience, has been erected adjoining the 
retort-house for the use of the workmen. In 1889 one of the gas- 
holders at the Liverpool Street works was enlarged by the addition of 
a third lift; the storeage capacity being increased from 1,340,000 to 
2,070,000 cubic feet; and another holder is to be dealt with in the 
same way this year. The work will be commenced shortly, and 
finished before next winter. Additional condensers and purifiers at 
Liverpool Street will be shortly erected; and improved arrangements 
for filling the purifiers at the Regent Road works so as to dispense 
with hand labour to a great extent, will be adopted this year. 

When the visitors reached theenew messhouse, the Mayor (Alder- 
man Keevney), at the request of the Deputy-Chairman of the Gas 
Committee (Mr. Phillips), and in the presence of a number of the 
workmen, whose presence had been invited, formally declared it open. 
The Mayor said it was quite clear, from what the party had seen, that 
the gas-works would compare favourably with any in the country ; 
and they were going on to still greater improvements. He was very 
pleased to know how comfortably the officials and men had worked 
during the past winter ; and he sincerely hoped that these harmonious 
relations would continue. He then declared the building opened. Mr. 
Pendleton, one of the workmen, replied on their behalf, and thanked 
the Committee for providing the excellent accommodation which the 
building afforded. It would, he assured the Corporation, be a boon 
to the workman. 

On the completion of the inspection, tea was partaken of in the offices. 
Subsequently several toasts were submitted and honoured. After the 
toast of ‘‘ The Queen" had been drunk, the Chairman (Mr. Phillips) 
proposed ‘‘ The Mayor,” remarking that Alderman Keevney was one of 
the ablest mayors Salford had everhad. The Mayor, in reply, said he 
had read with some pain the reports which had appeared in the local 
papers while a certain Bill was before the Committee of the House of 
Lords respecting the quality of the Salford gas. These remarks were 
not only devoid of truth, but were an exaggeration which could only 
have been believed by persons who knew very little about Salford. He 
Pointed out that independent tests were constantly made; and the 
tesult of those tests was to show that the quality of the gas was above, 
not below, the standard fixed by Act of Parliament. Certain out- 
districts which they had supplied were seeking power to make their own 
§as. In his opinion, small districts could not manufacture gas to pay. 
Salford was, however, on the right lines, and was in a position 
tomake gas cheaper and better than it was possible for a small com- 
pany todo. If a certain Bill was passed, he was sure that the people 
on whose behalf it was being promoted, would regret the day that it 
was sanctioned. He concluded by proposing the health of the Gas 
Committee, and expressed his regret that the Chairman of the Com- 
mittee (Mr. Holland) was prevented by illness from being present. 





Mr. Phillips, in responding, said that since the strike a good feeling 
had existed between the workmen and the Committee; and when last 
winter the workmen were called upon for a little extra service, they 
willingly responded. Proceeding to sketch the history of the gas 
undertaking, he said the first gas manufactured in Salford was made 
by Mr. George Augustus Lee, of the firm of Messrs. Phillips, Wood, 
and Lee, at the Salford cotton mills, in Chapel Street, about the year 
1806. In 1820 gas-works were erected by Mr. Appleby, in Clowes 
Street, near the River Irwell. Mr. Appleby retained possession of 
the works until December, 1831, when they were purchased for £6000 
by the Police Commissioners. The price of gas in Mr. Appleby's 
time, was 12s. per 1000 cubic feet; but the Commissioners reduced 
it during the first year to 10s. 6d. In 1836, the gas-works in Bloom 
Street were erected ; and the make of gas increased to 300,000 cubic 
feet per day. In 1858, the Regent Road works were built. The make 
of gas at this time had increased to about 900,000 feet per day, and the 
number of consumers was 6146. In 1868 the Liverpool Street works 
were commenced. The make of gas at this time was about 1,700,000 
cubic feet per day ; and the number of consumers was 14,669. In the 
year ended March 25 last, the production of gas was 6,200,000 cubic 
feet per day; and the number of consumers, 27,434. To show what 
the Gas Committee had done since its re-construction, he pointed out 
that in 1888 the price of gas was 3s. 1d. per 1000 feet, while now it was 
2s. 4d.—a result of which the Committee might justly be proud. But 
he did not think they had quite come to the end yet. These reductions 
had been rendered possible by the excellence of the management—and 
he gave all credit to Mr. Shoubridge and his subordinates—and by the 
care which was exercised in the purchase of the materials. A few other 
toasts followed. 


— 
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HALIFAX CORPORATION GAS SUPPLY. 








At the Meeting of the Halifax County Borough Council last Wed- 
nesday week, the minutes presented by the Gas Committee stated that 
they had resolved to instruct the Town Clerk to apply for powers to 
borrow, with the consent of the Local Government Board, the further 
sum of £20,000, for the purpose of purchasing, when necessary, certain 
lands, for gas-works purposes ; pol also, that an application be made 
to the Local Government Board for a Provisional Order to enable the 
Corporation annually to set aside the sum of £3000, being a portion 
of the surplus arising from the income, until a sum not exceeding 
£25,000 had been accumulated, for the purpose of being used as 
working capital, and that the sum of £25,000 be increased, when 
necessary, with the consent of the Local Government Board. They 
also reported that a tender of West’s Gas Improvement Company, 
Limited, for the supply of coal conveyors, hoppers, and coal breakers, 
and charging and drawing machinery for the sum of £5655, had been 
accepted. The Mayor (Alderman Davis) suggested to the Chairman 
of the Gas Committee, that he should allow the resolution, referring 
to the taking of £3000 from the gas profits, to be reconsidered -by the 
Committee. The matter was one which required very careful con- 
sideration. The Town Clerk had already, he believed, made appli- 
cation to the Local Government Board for permission to take this 
money ; but he was informed that the application was too late for this 
year. Mr. Brook, in proposing the adoption of the minutes, said this 
was the first intimation he had received that the application was too 
late. The Committee had passed the matter unanimously ; and he 
did not see any reason why it should be referred back. It was felt, he 
said, that a gigantic concern like the gas-works ought to have money 
in hand. The interest last year was £889, representing an overdraft 
at the bank of about £30,000. As to the new stoking apparatus, he 
had seen similar machinery at work at many gas-works; and there 
was a considerable saving. They were told it saved 1s. per ton of coal 
carbonized ; but if they reckoned even 6d. a ton, the saving in their 
case would be equal to £1400 or £1500 a year. Mr. Brear seconded 
the motion. The Mayor proposed, as an amendment, that the resolu- 
tion relating to the £3000 being taken from the gas profits be referred 
back to the Committee. He did this, he explained, because, to carry. 
out the resolution, would entail a very large annual expenditure on the 
ratepayers, which might easily be avoided. At present the amount 
charged for interest on the overdraft at the bank was about £800 or 
£900, which was equivalent to two-thirds of a pennyrate. But ifthey 
abstracted from the gas profits £3000 annually, they took what would - 
either be devoted towards the rates or to the reduction of the price of 
gas. Alderman Booth seconded the amendment; saying that.if the 
Gas Committee wanted this £25,000, it would be a great deal easier and 
cheaper to borrow it and pay interest upon it, along with the sinking 
fund. The amendment was adopted, and the rest of the minutes were 
then approved. 


— 
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The Huddersfield Corporation and the Longwood Gas Company. 
—At a public meeting of ratepayers at Longwood, last Thursday week, 
Mr. Brearley—a member of the Huddersfield Town Council—who 
presided, stated that negotiations were now pending between the 
Huddersfield Corporation and the Longwood Gas Company. In the 
works of the latter there was invested £39,000; and by Act of Parlia- 
ment, they were allowed to make 73 per cent. interest, which he con- 
sidered was a great deal too much. Unless the Gas Company would 
pay 34 per cent. for the money invested, it was not wise for the Cor- 
poration to purchase the undertaking. He had been told on. the 
authority of the Chairman of the Corporation Gas Committee that 
they had weighed fairly both sides of the question; and while they 
were seeking to do what was right and just to the shareholders of the 
Company, they would also protect the interests of the ratepayers. 
Resolutions were afterwards carried, protesting against the arbitrary 
conduct of the Directors of the Company “in their attempts to 
interfere with the liberty of their workmen in connection with their 
Union ;"’ declaring that the time had now arrived when the con- 
sumers were determined to have gas and meter-rent at the same price 
as in other parts of the borough ; and appointing a deputation to wait 
upon the Directors in regard to the price of gas and the meter-rent. 
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THE LONDON COUNTY COUNCIL AND THE WATER QUESTION. 


The Expenses of Evidence for the Royal Commission. 

At the Meeting of the London County Council last Tuesday, the 
Special Water Committee reported that they had received a letter from 
the Secretary of the Royal Commission on Water Supply, asking the 
Council to submit to the Commission information bearing on the 
subject of the inquiry, and requesting that such information might be 
forwarded not later than the end of the present month. They had 
accordingly requested the Chairman, in consultation with the Chief 
Engineer (Mr. A. R. Binnie, M.Inst.C.E.), the Chemist =. Ws 4i 
Dibdin, F.I.C., F.C.S.), the Medical Officer, and the Parliamentary 
Agent, to prepare a statement of the points which the Council were 
prepared to bring before the Commission. In connection with this 
matter, it was necessary that provision should be made for outlay on 
points connected with the inquiry. The Special Water Committee 
of the previous Council had at their disposal a sum of £5000, the 
expenditure of which was authorized by Parliament in the session of 
1890. The whole of this amount had either been actually spent or 
hypothecated to expenditure in connection with the inquiries which had 
been going on during the past 18 months; and estimates for the various 
amounts had been from time to time submitted by the Finance Com- 
mittee and approved by the Council. At present, therefore, they were 
practically without funds. The sum granted by Parliament was 
asked for in view of doubts which had been expressed as to the power 
of the Council to expend money on such matters as water inquiries ; 
and it was thought safer to obtain parliamentary authority. The 
Committee thought, however, that, whatever might be the state of the 
law as affecting inquiries voluntarily instituted by the Council, the 
aspect of the question was entirely altered by the appointment of the 
Royal Commission; and they considered that, having been requested 
by the Commission to furnish information, the Council would not 
only neglecting the interests of London, but treating the Commission 
in an improper manner, were it not willing to supply every information 
in its power, and to substantiate its views before the Commission by the 
best expert evidence. They were not prepared at present to say what 
precise amount would be required ; but they were a opinion that, under 
the circumstances, the Council would be fully justified in incurring the 
necessary expenditure. They therefore recommended the Council to 
sanction the spending of a sum not exceeding £2000 in placing the case 
of the Council before the Royal Commission, and on matters inci- 
dental thereto. The recommendation was agreed to. 
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ANTWERP WATER-WORKS COMPANY, LIMITED. 





The Ordinary General Meeting of this Company was held last 
Thursday, at the London Offices, No. 86, Cannon Street, E.C.— 
Mr. CHARLES Crew in the chair. 


The notice convening the meeting having been read, 

The CuairMan, in moving the adoption of the report and accounts, 
said he was glad they showed a more satisfactory state of things than 
in the previous year. The income from all sources had increased by 
£2017; and this was very satisfactory. Referring to the exceptional 
expenditure attributable to the frost during the winter of 1890-91 
(which amounted to £3854), he said the report indicated the way in 
which the Directors proposed to deal with that. In 1890, a sum of 
£199 was charged against the reserve fund; and a further {1000 was 
charged last year—leaving £2655 still to be dealt with, and this they 
recommended should be written off the profits in five instalments, 
commencing in 1892. During the past year only £416 had been spent 
on capital account ; part of this being for furniture and fittings fora 
laboratory for their Manager (M. Kemna), and the rest for extensions 
of mains, &c. The expenditure at Antwerp had increased by £320; 
but the London expenses were practically the same. The net profits 
showed an increase of £697—the total net profit being £9248, as against 
£8550 in 1890. The receipts for water amounted to £20,052, which 
was an increase of £1015. In the first three months of the year, very 
little business was done on account of the frost; and therefore he 
thought the increase in the receipts was very satisfactory. The con- 
tracts exhibited an addition of 567 houses; while in the first quarter of 
the current year, they had had a further advance of 132. Astotheelectric 
lighting contract for Antwerp (which provided for the use of hydraulic 
power for the production of the light) the Directors were now able to report 
that three of the authorities had given their consent to the contract, and 
the only one hitch with regard to it was that the Provincial Authority 
still withheld their decision upon a technical point of law; but no real 
difficulty was apprehended. The Electric Light Company believed 
they had a good system ; and they were very anxious to light Antwerp, 
and to show the world what they could do with it. Respecting the 
future of their own Company, they had a growing trade; and he 
believed their success was certain. In conclusion, he proposed that the 
report be adopted, that £400 be appropriated out of the profits towards 
the amalgamation fund, and that a dividend of 2? per cent. be paid— 
this being an increase of } per cent. 

Mr. D. Evans seconded the motion, which was carried unanimously. 

The retiring Directors and the Auditors having been re-elected, 

M. Kenna addressed the meeting at some length, dealing principally 
with the difficulty he had met with in enforcing the rules and regula- 
tions of the Company. He believed that, if the weather was favourable 
this year, and they had no exceptional expenditure, the results would 
prove even more gratifying than those of the past twelve months. 

The proceedings closed with the usual complimentary votes. 


y~ 
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Sales of Shares.—Messrs. Tootell and Sons sold at Maidstone a few 
days ago 1300rdinary shares in the Maidstone Water-Works Company, at 
an average price of £17 8s.9d. The dividend paid upon similar shares 
last year was at the rate of 63 per cent——At Hastings, on Monday 
of last week, a number of £20 shares in the Hastings Gas Company 
were sold by auction at prices ranging from £38 to £38 12s. 6d. 








NOTES FROM SCOTLAND. 


From Our Own Correspendent. 
Saturday. 

The informal meeting—or, as it is by some preferably called, the 
spring meeting—of gas managers in Glasgow last Thursday cannot be 
described as a brilliant gathering. But that isin the nature of things; 
for no one looks for much that is new, or indeed for anything more than 
conversation and pleasant intercourse out of the meeting. , The opening 
address by Mr. T. D. Hall ranged over a wide field, and was full of 
common sense. There may be said to have been three outstanding 
features in the meeting. The first was the advent among Scotch 
gas managers, or rather the return to Scotland, of Mr. A. Wilson, of the 
Dawsholm works of the Glasgow Corporation. Mr. Wilson is quitea 
young man; but he has unmistakably a grip of his work which would 
do credit to anyone who has had twice his experience. He is an 
acquisition to the ranks of the managers ; and, in electing him as next 
year’s Chairman, the company were honouring themselves as much as 
him. The second feature was the most important of the three, and 
consisted of the statement by Mr. Mackay, of Peterhead, upon the 
enriching of coal gas by means of oil. This subject is a new one to 
almost all the gas managers in Scotland. Though most of them are 
familiar with the process of making gas from oil, the employment ofa 
mixture of coal and oil has not yet come within the range of their 
observation. Mr. Mackay was only able to give a rough sketch of what 
he has been doing, because he has still to check his results; and he 
was also, naturally, anxious to reserve the weightier portions of his 
subject for the annual meeting of the North British Association in July. 
What he did say was, however, sufficient to indicate the lines on which 
he is working, and to incite to experiment on the part of those who 
have not yet taken up the subject, or to give encouragement to those 
who have already begun. One could not help thinking, as Mr. 
Mackay spoke, of the ‘‘ blessing in disguise’ which the want of first- 
class cannel last December was to him; for it drove him into a line of 
working which has already brought him fame. Of course, the situation 
might have come to many who would not, or could not, have taken 
advantage of it; and it was just there that Mr. Mackay’s personality 
camein. It was quite apparent that he had approached the subject on 
scientific lines, and had worked his experiments intelligently. The 
third feature was the appearance of Mr. J. Hall, of St. Andrews—the 
venerable father of the Chairman—who, knowing that for him there 
can remain but few such gatherings, journeyed to Glasgow to give 
expression to his solicitude for the future of the gas industry. He 
unfortunately did not say whether or not he was satisfied that the 
young men would be able to take the place of those who were passing 
away. I think,thowever, he’could have no doubt that they are in every 
respect as capable as those who were the pioneers of gas lighting. 
His remarks on the educational side of the subject were sufficiently 
weighty to warrant more extended notice at another time. 

There was another feature of the meeting which I had almost for- 
gotten. It was the exhibition of the bust of Murdoch which is to be 
taken as the model for the marble one that is to be placed in the 
Wallace Monument in July. This bust (a stucco one) has been in the 
possession of the late Mr. David Laidlaw, of Messrs. R. Laidlaw and 
Sons, for many years, and was brought up from the house at Skel- 
morlie, where he so long resided, for exhibition. Mr. Laidlaw is said 
to have purchased it from the maker; so that its authenticity seems to 
be placed beyond doubt. The Committee (of which Mr. J. M‘Gilchrist 
is Secretary and Treasurer) who are taking charge of the arrangements 
for placing the bust in the Monument believe that thereis another bust 
of Murdoch, similar to the one they have obtained, somewhere in 
England; but they are unaware of any others being in existence. 
They have not yet engaged a sculptor. There is, however, sufficient 
time, between this and the end of July, for the preparation of the bust. 
Would it not be a good thing to request the artist who prepares the 
bust to make a number of smaller bronzes or stucsos of Murdoch, 
suitable for standing on mantelpieces? These, I have no doubt, would 
command a ready sale among gas managers and others. 

It will be information of an interesting nature to most of your 
readers to learn that Mr. W. Key, the Manager of the Tradeston Gas- 
Works of the Glasgow Corporation, is about, after 30 years’ service in 
the gas industry, to sever his connection with it, and to commence 
practice in London as a ventilating engineer. Mr. Key is a man of an 
exceedingly inventive turn of mind. He devised, as your readers are 
aware, a most successful system of ventilation, which has been adopted 
in the Victoria Infirmary in Glasgow, and in some of the Dundee and 
other public schools in the country. It is, in fact, the success which 
has attended it, that has led to his relinquishing his present position, 
and devoting his energies exclusively to its development. Besides 
the ventilating system, he is the inventor of a gas governor which is 
largely in use, and of a pressure regulator for water. He has been for 
about ten years Superintendent at the Tradeston works; and before 
that he was Manager at Dumbarton. He is a Vice-President of the 
North British Association of Gas Managers; and it was at a meeting 
of the Committee of that Association in Glasgow last Thursday that 
he made the communication as to the proposed change. It is almost 
needless to say that the members of the Committee, while sorry to lose 
so able and agreeable a comrade as Mr. Key, were unanimous in 
wishing him success in his new position. He leaves the service of the 
Glasgow Corporation at the end of May ; and his resignation places a 
valuable appointment in their hands. Rumour has it that the post is 
already practically filled up; and that the choice of the Gas Com- 
mittee has fallen upon a young man of brilliant parts who is at present 
in the service of the Corporation. 

A short, but exceedingly important, meeting cf the Edinburgh and 
Leith Gas Commission was held on Monday last. The business before 
the Commissioners was the fixing of the contracts for the next financial 
year for all stores, except coal and lime. For these, Mr. Kinloch 
Anderson stated, they would not require to go into the market for some 
time yet. Having sat in Committee on the other stores, the Commis- 
sion found everything cut and dry; and the recommendations of the 
Works Committee were, with one exception, agreed to nem. con. The ex- 
cepted case had reference to one of the offerers, whose financial position 
did not seem to some of the Commissioners to be satisfactory ; and the 
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Committee took the matter back for re-consideration. The business 
jasted only a couple of minutes. Doubtless it took a long time in Com- 
mittee to settle the details of the dftierent contracts ; and that may have 
explained the desire of the Commissioners to hurry the business through 
when they sat in public. A little general information as to the prices 
wouldhave been appropriate. But it was not given; and it was only by 
private inquiry that I elicited from an official that the prices agreed to 
are, over all, a little less than they were last year. From a national 
int of view, this may not be good news, as it means a shrinkage of 
trade; but from the point of view of the gas supplier, it is of the nature 
ofa welcome communication, because it impliesa slight relief from the 
heavy outlays of the last few years. It is a misfortune that prosperous 
trade always means a heavy increase of expenditure for consumers. 
This is, however, a state of matters which will continue so long as pro- 
ducers are unable to solve the difficulty they have in agreeing with their 
workmen as to the matter of wages. The present methods of settling 
trade disputes are ruinous to the country—involving as they do the 
double conflict, of the masters, in a rising market, endeavouring to re- 
sist the demands of the men for increased pay, and of the men, in a 
falling market, endeavouring to resist the attempts of the masters to 
reduce wages. When the enormous losses which are inflicted upon the 
country by trade disputes are taken into account, it is matter for sur- 
prise that, as a nation, we are so prosperous as we are. The present 
is astate of matters which can hardly be expected to last always. 
Surely, in time, means will be found for the reconciliation of capital 
and labour, under a scheme whereby wages will fix themselves without 
recourse to open war. Were such attained, the combinations among 
workmen would become a source of strength, instead of weakness. It 
has been so found in some instances already ; and why it should not be 
made general, it is difficult to say. It would, of course, do away with 
the existing objects of trade organizations, which have, unfortunately, 
in recent years been directed by the leaders of the men into channels 
directly opposed to the interests of employers. One of the first require- 
ments of a better state of things is the education of workmen—the 
teaching of them how hollow and unreliable are the aims set before 
them by their leaders—so that demagogues may not hold the sway over 
them which they at present have. When this takes place, the masters 
will be able to place confidence in their men’s combinations. It seems 
as if the first move should come from the masters. Were they able to 
gain the confidence of their men, much would be attained in the way of 
getting rid of the gentlemen who find their living in setting masters 
and workmen by the ears. The subject is one which is well worth 
working up. A treatise showing the dire results of the stirring up of 
strife, and the beneficial results of peaceful dealing, supported by con- 
crete examples, would bea valuable contribution at present to the dis- 
cussion of the capital and labour question, and would be more useful, 
probably, than the forthcoming report of the Labour Commission. 

The Works Committee of the Edinburgh and Leith Gas Commis- 
sion have considered the subject of the proposed expenditure of £44,000 
upon extensions and renewals of the gas-works ; and have resolved that, 
in view of the decrease in the consumption of gas and the probability 
of the introduction of electric lighting, it should be deferred in the 
meantime. Regarding this decision, it may be pointed out that the 
shrinkage is only upon last year’s consumption, which showed the 
altogether abnormal increase of 100 million cubic feet, and is therefore 
not to be looked upon as a permanent decrease ; and that, as regards 
electric lighting, it is still a good deal more than a twelvemonth ahead. 
The Gas Commissioners are, however, not in any way pressed in the 
matter of output ; and it may be wisdom to wait a little and see how 
events will turn out with themselves, leaving electricity out of account. 

For some time a dead set has been made against the Portobello Gas 
Company, which is managed by Mr. David Vass, an exceedingly 
capable young man. Portobello is in the awkward position of being a 
suburb of Edinburgh; and the Gas Company being a small concern, 
itis a natural consequence that odious comparisons are made of its 
results, with its larger neighbour. Dr. Ivison Macadam, whois resident 
in Portobello, has for a time tested the illuminating power of the gas in 
his own dwelling ; and the results he obtained were recently submitted 
to the Town Council. At Monday's meeting of the Council, a letter 
from Mr. Vass was read, in which he pointed out that Dr. Macadam’s 
apparatus must be faulty, because his results materially differed from 
those obtained with the testing apparatus at the works. The Gas Com- 
pany have generously allowed Dr. Macadam full liberty to use their 
photometer at any time he chooses; so that any cause of difference 
on that head should be effectually removed. But as it transpired at the 
Council, it is not the quality of the gas which is complained of ; it is 
the price. It is out of the question that the Portobello Gas Company 
should be able to sell gas at as low a price as in Edinburgh; and as 
Portobello is within the scheduled district of the Edinburgh and Leith 
Gas Commission, it is most probable that the inhabitants will later on 
approach the Edinburgh and Leith Commission with a request for a 
supply of gas from them. ‘There is noreason for the separate existence 
of the Portobello Company. They hold their position by sufferance, 
which is their weakness; and if they could come to terms with the 
local Corporation for a transfer to them, they would act wisely, as they 
May, before long, be gobbled up without consideration. Were the 
Corporation to acquire the works, there should be no difficulty in their 
handing them over to the Edinburgh and Leith Commission. It would 

a pity if, on account of any transfer, loss should fall upon the share- 
holders of the Portobello Company ; but that is just what would likely 
happen if the Company were to negotiate direct with the Edinburgh 
and Leith Commission. 

The Glasgow Police Commissioners last Monday formally resolved to 
Proceed with the electric lighting of the streets, which I mentioned last 
week, with, in addition, part of Buchanan Street, and St. Vincent 
Place and George Square. In all, 106 arc lamps are to be set up, at 
acost of £20 per lamp per annum, or £2120 in all, besides which 
there is a capital charge of £2500 for lamp-posts and fittings, making 
the annual charge £2371. The lamps are to be placed so as to light 
side streets upon the thoroughfares dealt with, and are estimated to 
Supersede gas lighting, which costs £1627, so that it is estimated the 
extra expense of electric lighting is, roughly, £700 a year. Regarding 
this, it has to be pointed out that the charge for gas is known, while 
that for electric lighting is only an estimate, and one which is so low 





that it is likely to be exceeded. In recommending the adoption of the 
report of the Committee which had prepared the estimates, Mr. Gray 
stated that the light would be ten times that of gas—a statement which 
may be taken as doubling the actual result which will be attained. 
Further, it is not out of the way to remark that, though the 
light given out may be greater than that of the present gas- 
lamps, it is yet possible that, owing to the distance at which the 
lamps will be placed from each other, the streets will not beso well 
illuminated as they are at present. Another matter which was brought 
forward at the Council meeting—and one which is of supreme interest, 
though the Committee seemed to make little of it—was the smallness 
of the area to be treated. Bailie Morris pointed out that business 
people in the streets to be electrically lighted would have an advan- 
tage over those in other streets, and there was really no reply to this 
remark, except the statement that the business people in those streets 
paid very high rates. This is, as matter of fact, no argument; but 
it shows the weakness of electric lighting schemes in two ways—first 
that they can only be introduced with any chance of paying where a 
very large sum is drawn in the shape of rates; and, secondly, that, 
though the whole town has to pay for them, it would be ruinous to 
introduce them over the whole area to be lighted. The Glasgow 
scheme is an experiment which is calculated on the basis of the 
outlay being repaid in ten years. If it should be a success, the 
area electrically lighted will be extended ; if it should be otherwise, 
the good sense of the Corporation may be relied upon in confining 
it to the area decided on. 
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CURRENT SALES OF GAS PRODUCTS. 


LIvERPOOL, April 16. 

Sulphate of Ammonia.—A fair amount of business has been done 
in the course of the week, principally at {10 5s. f.0.b. Hull, £10 3s. 94. 
to £10 2s. 6d. f.o.b. Leith, and {10 2s. 6d. to £10 1s. 3d. f.o.b. Liver- 
pool; and there is at the moment little offering. The market will 
probably be in a quiet state for a few days, in consequence of the 
Easter holidays; but it does not necessarily follow that prices on that 
account will be easier, as is freely predicted by the dealers. There are 
indications that a considerable quantity of sulphate will yet be required 
for delivery this month; hence a decline in values seems impro- 
bable. Nitrate, although in better demand, is quoted easier in price, 
and can be bought a little below gs. 





Lonpon, April 16. 

Tar Products.—Great depression prevails in this market. Very 
absurd prices are being mentioned as the value of benzols; but there 
certainly bas not been any important business done in this article at 
the prices quoted below. Anthracene is also dull, and practically 
unsaleable. There isa little more life in carbolic acid products ; and it 
is expected that the spring will see improved values in them. Stocks 
seem to have disappeared ; and its application as an explosive seems 
to have risen. Prices nominally quoted are: Tar, 10s. to 12s. Pitch, 
28s. to 29s. Benzol, go per cent., 1s. 74d.; 50 percent., 1s.4d. Toluol, 
1s. 2}d. Solvent naphtha, 1s. 2d. Crude benzol naphtha, 30 per 
cent., 94d. Creosote, 4d. Naphthalene salts, 20s.; pressed, 45s. 
Carbolic acid, crude, 60’s, 1s. 1d. ; 70’s, 1s. 44d. ; crystals, 5d. Cresol, 
8d. Anthracene, 30 per cent., “A” quality, 104d. ;  B,” 74d. 

Sulphate of Ammonia.—There is little to report in connection with 
this article. Home buyers are now covering their requirements, and 
to this extent country producers are busier; but there is an extra- 
ordinary falling off in the demand for shipment, especially to 
Germany. To-day’s value ranges from {10 to £10 2s. 6d., less 34 per 
cent. Gas liquor (10-0z.), 5s. to 6s. 


—" 
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Increased Storeage Accommodation for the Middleton Gas- 
Works.—At the last meeting of the Middleton Town Council, Mr. G. 
Booth, in moving the adoption of the minutes of the Gas Committee, 
stated that they had decided to erect a new holder, instead of re-sheet- 
ing the old one. He pointed out that the reason for this was that the 
internal portion of the present holder had been in use 26 years; and 
the Committee found that it would cost a considerable sum to repair 
the holder in a satisfactory way. The minutes were agreed to. 

Extensions at the Stockport Gas-Works.—As already mentioned 
in these columns, several alterations and additions are about to be made 
at the Stockport Corporation Gas-Works, on the recommendation of 
the Gas Engineer (Mr. S. Meunier). It is proposed to erect at the 
Portwood station a washer of 2,000,000 cubic feet capacity; and at 
the Heaton Lane works, one of 800,000 feet capacity. A new exhauster, 
of 70,000 feet per hour capacity, is to be put down at the Portwood 
works (witha horizontal engine), and two new 18-inch station governors. 
The Engineer has also submitted a scheme for subdividing the lighting 
district into four parts; so that the pressure of gas can be more com- 
pletely regulated than at present. This will necessitate the laying of 
some trunk mains, the extension of the governor-house, and the erec- 
tion of the two governors at the Portwood works. 

West Gloucestershire Water Company.—The half-yearly meeting of 
this Company was held at Bristol on Saturday, March 26. The Direc- 
tors reported that 273 additional services had been laid on ; making the 
number of houses supplied 3190, and which, including some meter 
supplies, were estimated to produce a water-rental of £2662 per annum. 
They also had pleasure in stating that they had placed the whole of 
the £15,000 debenture capital, authorized by their Act of 1884 (except- 
ing £1600), as perpetual 4 per cent. debenture stock. With the proceeds 
they proposed to purchase at once the freehold of the estate at Frampton 
Cotterel, upon which their springs and pumping-station and other 
property were situated, and which they previously held on lease. The 
Chairman (Mr. Enoch Horton), in moving the adoption of the report, 
said it showed definite and steady progress; and the Directors looked 
forward in the coming summer to a special increase in the revenue. 
Thanks to their recent extensions, they hoped to reap the benefit of 
their enterprise, and, in the course of a reasonable time, to pay a divi- 
dend, The motion was carried. 
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COAL TRADE REPORTS. 


From Our Own Correspondents. 

Lancashire Coal Trade.—For all descriptions of fuel, there is a 
decided slackening off in the demand; and shippers are becoming 
increasingly plentiful in the market, although it is very exceptional 
where pits are working anything approaching full time. In view of 
the present unsatisfactory state of trade, the usual Easter stoppages 
of the pits are in many cases being extended over a longer period than 
usual. The better qualities of round coal, suitable for house-fire pur- 
poses, still move off fairly well, and are maintained at about late rates. 
Best Wigan Arley is quoted at 12s. 6d.; Pemberton four-feet and 
second qualities of Afley, tos. 6d. to 11s.; and common house-fire 
coals, gs. to 9s. 6d. per ton. The lower descriptions of round coal are, 
however, becoming increasingly difficult to dispose of. The depressed 
state of the iron trade and other coal-using industries necessarily 
largely affects the demand; and with prices already easing down, 
colliery proprietors are looking forward with some anxiety to the posi- 
tion in which they may possibly be placed when the usual gas-coals 
and locomotive contracts come upon the market. At the pit mouth, 
the ordinary ages seme of steam and forge coals are readily obtain- 
able at 8s. to 8s. 6d. per ton; whilst for shipment, substantially under 
these figures has been taken—in some cases as low as 7s. 6d. to 7s. od. 
per ton. This represents about gs. 6d. to gs. 9d. per ton delivered at 
the ports on the Mersey, although ros. is still quoted for some of the 
better qualities. Engine classes of fuel are hanging upon the market, 
owing to the unsettled outlook in the cotton trade ; and although good 
qualities of burgy are still quoted at 6s. to 6s. 6d., and the best quali- 
ties of slack 5s. to 5s. 6d., inferior sorts are offering at very low 
figures, and can be bought without difficulty at 3s. 6d. to 4s. per ton, 
at the pit mouth. 

Northern Coal Trade.—There are rather more signs of a settlement 
of the strike in Durham; and these signs are beginning to influence the 
price of coals. Supplies have been ample of late; because the con- 
sumption had been so much reduced by the closing of works and by the 
great numbers of steamers that have been laididle. Best Northumbrian 
coals have been quoted at from ros. 6d. to ros. gd. per ton, f.o.b.; and 
as the holidays are influencing the production, that price may be put 
as about right for prompt shipments. Steam small coal is quiet at 
4s. 6d. to 4s.9d. Bunker and household coals are dull, the demand 
being very limited. Gas coal is steady, because the stocks of gas com- 
panies are decreasing ; and for prompt supplies, rather high prices have 
to be paid. About 12s. per ton, f.0.b., is asked ; but pricessuch as this 
are generally refused, as the end of the strike must bring down the 
rates very largely. Still, stocks of coal will have to be replenished by 
many gas companies. Coke is extremely scarce as far as blast-furnace 
qualities are concerned, and fancy prices are asked for it. Gas coke 
has been reduced in price by one or two gas companies, to enable 
. — to be made, the consumption at the factories being now 
imited. 


* 
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Accident at the Bolton Gas-Works.—Last Tuesday morning an 
alarming accident occurred at the Lum Street Gas-Works of the 
Bolton Corporation. The arches supporting the roof of one of the 
retort-houses gave way, and a number of workmen were buried beneath 
the débris. Two men, named John Halliwelland Frank M‘Nally, were 
seriously hurt, and had to be conveyed to the Infirmary. 


Electric Lighting at Exeter.—The Exeter Electric Lighting Com- 
pany having placed the whole of their wires underground, a large 
majority of the City Council are of opinion that the time has arrived 
when they should reconsider the question of the lighting of the main 
streets with electricity; and last Wednesday they instructed the 
Surveyor to prepare a full report upon the subject. 


Guernsey Water-Works Company, Limited.—At the recent annual 
general meeting of this Company, the Engineers (Messrs. J. Quick and 
Sons) presented a report on the works. These were stated to bein 
good condition ; but, in view of the increasing demand for water, the 
Engineers recommended the Directors to proceed with the second 
pumping-station forming part of the original contract. The estimate 
for this work, including the high-service reservoir, was £6400; and it 
is not anticipated that this will be exceeded. During the past year 
several applications for extensions of the mains were made in accord- 
ance with the terms of the Company's concession, by which they are 
required to make these on a written engagement to take water for three 
consecutive years ; the proprietors and tenants guaranteeing an annual 
payment of a sum equivalent to 10 per cent. upon the capital outlay. 
Further applications for extensions on this basis, involving an estimated 
outlay of about £2500, are also being considered ; and the demand for 
the Company’s water is steadily increasing, both for trade and domestic 
supplies. For these reasons, all the capital expended in this direction 
is a source of profit. 

Gas Exhibitions and Cookery Lectures.—During the week ending the 
oth inst., Messrs. Fletcher, Russell, and Co., Ltd.,of Warrington and 
London, held an exhibition of gas cooking and other appliances in the 
Palatine Hall, Lancaster. In connection with the exhibition, demon- 
strations in cookery were given twice daily by Mr. W. J. Young, 
M.P.S., of Chester, who showed himself to be a thorough master of 
the culinary art, and conclusively proved that, although ladies are 
usually selected to give instruction in this matter—in fact, Mrs. 
Young herself is a well-known lecturess—it can be equally well im- 
parted by a male expert. In all his demonstrations, Mr. Young was 
highly successful. In the neighbouring seaside town of Morecambe, 
Messrs. Richmond and Co., Limited, also of Warrington and London, 
have lately held an exhibition of their ‘‘ Model" 1:anzes and other 
appliances, a display of which likewise took place last week under the 
auspices of the Brentford Gas Company. At the latter, Miss Edden 
and Mrs. Bennett gave lectures on cooking by gas. An exhibition of 
gas appliances by Messrs. R. and A. Main, of Glasgow, was opened in 
Greenock, last Tuesday, by Bailie Erskine, the Convener of the Gas 
Committee. A good display was made, both of the appliances and of 
the cookery demonstrations, which were conducted by Miss Burden, 
of Glasgow. There are already 400 gas-stoves in Greenock; and the 
exhibition should add to their number. 











Reduction in the Price of Electricity at Bradford.—The Bradforg 
Town Council last Wednesday agreed, on the recommendation of the 
Gas and Electricity Supply Committee, to reduce the price charged 
for electricity from 6d. to 5d. per unit from the 1st inst. 


The Burnley Corporation Coal Contract and the Price of Gas,— 
The Sub-Committee appointed by the Burnley Corporation to wait 
upon the Executors of Colonel Hargreaves with regard to the supply 
of coal for the gas-works, report that they would agree with the Execy. 
tors for a supply of coal for the three years ending June 30, 1895, at 
13s. 4d. per ton, with a sliding scale, providing for an increase or de. 
crease of 1d. per ton for every 1 per cent. of alteration in wages. This 
recommendation was adopted at the last meeting of the Town Council, 
The price under the old contract was ros. per ton, with a slight dis. 
count ; and the enhanced rate will entail an additional burden both upon 
the gas consumers and the ratepayers. In fact, the price of gas has 
now been advanced from 2s. 4d. to 2s. gd. per 1000 cubic feet, with a 
discount of 3d. if paid within 21 days. The charge t» outside con. 
sumers is advanced 6d. ; the figure now being 3s. 6d., with a discount 
of ro per cent. if paid within 21 days. 


The Price of Gas in Bolton and the District.—At the last meeting 
of the Bolton Town Council, a discussion took place upon the pro. 
posal of the Gas Committee to reduce the price of gas to the Horwich 
and Chapeltown (out-townships) consumers by 3d. per 1000 cubic feet, 
An amendment was brought forward that there should be an all-round 
reduction of 2d. per 1000 feet; the argument being that, as this would 
only mean £6000 loss of revenue per annum, it was not much, 
especially in face of the fact that the increased gas-rental was close 
on £17,000. Alderman Miles, Chairman of the Gas Committee, replying 
upon the discussion which followed, held that the course adopted by 
the Committee was a wise one. It would only mean a loss of about 
£164 per annum; while an all-round reduction of 2d. would represent 
£6300. The Committee were not prepared at the present time to make 
such a sweeping reduction. The net price within two miles of the 
Bolton Town Hall was 2s. 8d.; the price outside that area, 3s. 2d., or 
6d. more ; and in Horwich and Chapeltown, it was 3d. more than that, 
or 9d. beyond what was charged in the centre of the town. Ona 
division, the Committee's recommendation was approved. 
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GAS AND WATER COMPANIES’ STOCK AND SHARE LIST, 
For Stock Market Intelligence, see ante, p. 700.) 
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150,000] 20 |26Feb.| 8 |Cagliari, Limited . . « «| 20] 24-26]. }6 31 
550,000] Stck./13 Apr. | 13. |Commercial, Old Stock . .| roo |232-236%|/—4 |5 10 2 
165,000] 4, me 10 Do. New do.. . «| roo {185-190*| ++ |5 5 3 
1$0,00)_ ,, |30Dec.| 44 Do. 44 p. c. Deb. do.| roo {118—123} ++ |3 13 2 
800,000)Stck.}30 Dec.| 13 |Continental Union, Limited .} 100 |22{—226| -» {5 15 I 
200,000] ,, Hel 10 0. 7 p.c. Pref .) 100 |t85—195| «+ |5 2 7 
75,000|Stck.|30 Mar.| 10 |Crystal Palace District . 100 }185—195] ++ |5 2 7 
486,090} ro |29Jan. | 10 |European, Limited. . . .| 10 | 19-20] ++ |5 0 0 
354, ° ” 10 Do. Partly paid 7h) 14-15 | ++ [5 0 0 
5,470,820/Stck.|12 Feb, | 12 |Gaslight & Coke, A, Ordinary] 100 |210—215|—2 |5 11 8 
100,000] ,, ” 4 Do. B, 4 p. c. max.| roo | 94-97 | ++ {t 2 5 
665,000) ,, ” 10 Do.C,D, & E, 10 p.c. Pf.| 100 |245—250] ++ |4 0 0 
30,000] ,, ” 5 Do. F, 5 p. c. Prt too |'16—121| ++ |} 2 9 
60,000] ,, " 74 Do. G, 7 p.c.do. .| roo |169—174| +» [4 6 2 
1,300,000) ,, ” 7 Do. H, 7 p. c. max .| roo |153—156| «+ |t 9 9 
463,000] ,, ” 10 Do, ee p.c. Prt. .| 100 |241—246] ++ [4 I 3 
476,000] 4, ” ad Do. ,6p.c. Prf. 100 |145—I50] +» [4 0 0 
1,061,150] ,, |1x Dec.) 4 Do. 4p.c. Deb. Stk.| roo |113—i16] ++ |3 9 0 
294,850] 4, ” 44 Do. 44p.c. do, 100 |!'18—123] ++ |3 13 2 
precen ” 6 Do. 6p.c. do 100 {163—168] «- |3 11 5 
3,800,000] Stck.|12 Nov.| 12 |[mperial Continental . . 100 |224—228\) +1 |5 5 3 
75,000] 5 |26June| 6 |Malta & Mediterranean, Ltd.) 5 | 4—44| ++ /513 4 
560,000] roo | r Apr. | § |Met.of Melbourne, 5p.c.Deb.} roo |!06—108) «+ |} 12 7 
541,920] 20 |27 Nov.| €4 |Monte Video, Limited. . «| 20 (4h—15h - (8 7 8 
150,000] 5 |27Nov-/| 10 |Oriental, Limited . . « «| 5 | 8$-82] ++ |5 4 3 
60, 5 30 Mar.; 7 Ottoman, Limited . « »« «| 5] 4—5. | ++ (7 0 9 
166,870] 10 |26 Feb. | 2 |ParaLimited. . . » « «| 10 | 24-34] °?| — 
People’s Gas of Chicag 
420,000] 100 | 3 Nov.| 6 ist Mtg. Bds.. « « +| roo |105—108)+4 |5 11 1 
500,000] 100 | 1 Dec. | 6 and 0. + © «| 100 |105—108]+4 [5 11 I 
150,000] 10 |t5 Oct. | ro |San Paulo, Limited . . «| 10 | 8}—94 |—4 |10 106 
500,000| Stck.|26 Feb. | 154 |South Metropolitan, A Stock | 100 |267—272| «- [5 14 ° 
1,350,000] yy ” 12 Do. B do. .| 100 |220—225| .. |5 © 8 
200,000} 4, ” 13 Do. C do. .| 100 |235—240] .. [5 8 4 
725,000], |30 Dec.| 5 Do. 2% c. Deb. Stk. .| roo |140—145] .. [3 9 9 
600,000) Stck.|11 Mar. | 114 |Tottenham & Edm'nton, Orig.) 100 - “i 
WATER COMPANIES. 
729,331|/Stck./30 Dec.| ro |Chelsea, Ordinary . « «+ +| 100 |243—248] .. |4 0 8 
1,720,252|Stck.|13 Apr. | 8 |East London, Ordinary . .| 100 |192-197*/ +1 4 1 2 
544,440| ,, |30Dec.| 4h Do. 44 p.c. Deb. Stk. .| 100 |136—r14go] .. |3 4 3 
700,000] 50 |1t Dec.) 8 |Grand Junction. . « « +| 5°} 95—98}.-|4 # 8 
708,000|Stck.|12 Feb. | roh |Kent « . « « «© «© « «| 100 |247—252/+43l4 3 4 
1,043,800] 100 |30 Dec.|} g& |Lambeth,10 p.c.max. « «| 100 |213—218/+3 |4 7 2 
406,200] 100 ” 7 Do. ghp.c.max. « «| 100 |;82—187/+2 |4 0 2 
260,000|Stck.|30 Mar.| 4 0. 4 p.c. Deb. Stk..| 100 |z20—123] .. |3 5 2 
500,000] 100 |12 Feb, | 128 |New River, New Shares . «| 100 |320—330| .. |3 73 6 
1,000,000]Stck.j29 Jan. | 4 Do. 4p.c. Deb. Stk .| 100 |126~—129/+1 |3 2 ° 
902,300|Stck.|30 Dec. | 64 |S'thwk & V'xhall, 1op. c. max.| 100 }y4o—145/+5 4 9 8 
126,500] 100 Do. D  ghp.c. do. | 106 |130—135|+2414 16 3 
1,155,066|Stck.|1r Dec, | 10 |West Middlesex, « « « +| 100 |240—245/+3 |4 1 7 
*Ex div. 
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the Lighting of Johannesburg.—The concession granted to the 
ohannesburg Lighting Company has been extended from 50 to go 

rs; and, certain matters under consideration by the Government 
er the Company having been settled, arrangements for lighting the 
town by both electricity and gas are now being pushed forward. 

The Purchase of the Calverley District Water-Works by Local 

Authorities. —The representatives of Pudsey, Calverley, and Farsley 

have had an interview with the Directors of the Calverley Water Com- 

, at which it was decided that the latter should continue to 
supply the district for a further three months, or for such term as may 
be necessary until the Local Boards receive the sanction of the Local 
Government Board to borrow money for the purchase. The Company 
will forego the £200 agreed to be paid to them as dividend each 
quarter by the Local Authority, who, however, are to pay them £65 
per quarter for loss of interest. 

Oldbury Local Board Gas Department.—At the last monthly meet- 
ing of the Oldbury Local Board the annual report of the Gas Com- 
mittee (some particulars from which were published in the JouRNAL 
recently) was | aay for adoption by Mr. J. W. Wilson. He said 
the net cost of the gas had been about ts. 54d. per 1000 cubic feet, as 
against 1s. 4d. per 1000 feet in the previous year. If they took the 
actual cost, without the residuals, it was something like 2s. 44d., as 
compared with 2s. 14d., which was accounted for by the advance in 
the price of coal and a small increase in wages. They had obtained 
between £300 and {400 more for the residuals. The quantity of gas 
sold had been 63 million cubic feet, as against 64 millions in the pre- 
ceding year. The Board might be surprised at this reduction. But 
in 1890 they supplied Messrs. Chance with a million cubic feet and 
Tividale with 2 millions; so that really there was an increase of 
millions sold to the ordinary customers, which was very satisfactory. 
The profit amounted to £3953 on a turnover of £11,000; but the buik 
of this was absorbed in the repayment of capital and interest. This 
was exactly 5 per cent. on their capital, without putting anything aside 
for depreciation. The report was adopted. 





Staffordshire Potteries Water- Works Company.—An extraordinary 
general meeting of the proprietors of this Company was held at 
Hanley yesterday week, to authorize the raising of additional capital 
by the issue of new ordinary and debenture stock, under the Com- 
pany’s Act of 1888. The Chairman (Mr. J. F. Wileman) said 
they had to provide for the completion of their undertaking 
at Hatton, which, he was happy to say, was now very nearly 
accomplished. In addition to proposing the sale of £10,000 of 
new ordinary stock, the Directors also asked to be empowered 
to raise £12,000 by debenture stock, which they were enabled to 
do under the Act. It might not be necessary that they should use 
this money; but being empowered that day to raise it would save 
the necessity of calling another meeting if the money should be required 
for any other undertaking that might be entered into. The necessary 
resolutions were passed. 

The Vyrnwy Water and Lead Poisoning.—At a recent meeting of 
the Whitchurch Rural Sanitary Authority, the Medical Officer of Health 
(Dr. Thursfield) reported that he had had a number of samples of 
water forwarded to him from Malpas from the house services supplied 
from the mains of the Liverpool Corporation ; and he found undoubted 
traces of lead, although the average quantity was very minute, and con- 
siderably less than what was usually considered a toxic dose. These had 
apparently been cases where the water had been drawn from lead cisterns 
or from lead service-pipes in which it had been lying all night ; and if 
it were allowed to run off a short time before it was drawn for use, he 
did not think there was any ground for alarm. However, it was a fact 
that the water supplied from the Vyrnwy mains had a tendency to act 
on lead pipes and cisterns; but this could be obviated by some means 
of prevention. He had strongly advised the adoption of this water at 
Malpas; and he still felt that it was the right course. But the Liver- 
pool Corporation should give an assurance that proper precautions were 
taken forthwith, and not delayed until there was evidence of absolute 
mischief. The Clerk is to call the attention of the Corporation to the 
matter. 








GWYNNE & BEALE’S PATENT GAS EXHAUSTERS AND ENGINES 


Telegrams: 
GWYNNEGRAM LONDON.” 


Thirty-three Medals ~ 
atallthe Great Inter- é 
national Exhibitions 


have been awarded to 
GWYNNE & Co., for 
Gas Exhausters, &o. 

















They have never 
sought to make price 
the chief consideration, 
but to produce Machin- 
ery of the very highest 
quality. 


The result is that in 
every instance their 
work is giving the full- 
est satisfaction. 











They have completed 


0f30,000,000 cubic feet 


passed per hour, which 


are giving unqualified 





Engine and Exhauster Combined on One Bed-Plate. 
Exhausterstotheextent = owYNNE & Co.'s Exhausters are constructed of large size to pass the required 


quantity of Gas at very slow speeds ; the wear and tear being reduced 
to a Minimum. 


GWYN NE & C O., TELEPHONE No. 2698. 


HYDRAULIC AND GAS ENGINEERS, ESSEX STREET WORKS, 


LONDON, W.C. 

Their Exhausters 
can be made, when 
desired, on their New 
Patent Principle, to 
pass Gas without the 
slightest oscillation 
or variation in pres- 
sure. 


NO OTHER MAKER 
CAN DO THIS. 


Makers of Gas-VaLvEs, 
Hypravtic REGuiatTors, 
Vacuum GovERNORS, 
Sream- Pumps for Tar, 
Liquor, or Water ; PATENT 
SE.F SEALING AND CLEANS- 
tna Rerort-Lips AND 
MovrtHpreces; CENTRI- 
FuGAL Pumps and Pump- 
ina ENGINEs specially 
adapted for Water- Works, 
raising Sewage, &c. 

Also GIRARD and 
other TURBINES, 
HIGH-SPEED EN- 
GINES, DYNAMOS, 
&c., &c., for ELEC- 


VICTORIA EMBANKMENT, 







































satisfaction in work,and 
can be referred to. 


Catalogues and Testimonials sent on Application. 


TRIC LIGHTING. 





NOTICE TO ADYERTISERS.—COPY FOR ADVERTISEMENTS for the “JOURNAL” should be received at the Office not later 
than TWELVE O’CLOCK NOON ON MONDAY, to ensure insertion in the following day’s issue. 
Orders for Alterations in, or Stoppages of PERMANENT ADYERTISEMENTS should be received not later than the FIRST 


POST on SATURDAY. 





: , OXIDE OF IRON. 
0 NEILL’S Oxide has a larger annual 
sale in the United Kingdom than all other Oxides 
combined, Purity and uniformity of quality guaranteed. | SEATING BLOCKS, 
amphlet, “ How to Purchase Bog Ore,” to be obtained 


AMES LAWRIE & CO. supply Best 
SCOTCH CANNEL COALS, Best FIRE-CLAY 
RETORTS, BRICKS, TILES, and LUMPS; BOILER 


BRICKS for SPECIAL FURNACE WORK; COKE 


IRISH BOG ORE OXIDE OF IRON. 
GAS PURIFICATION. 
ALE, BAKER, & CO., direct Importers 


from Ireland. Sample and Price on application, 


E COVERS, and SILICA 


on application, 
a Purification and Chemical Company, Limited, 
almerston Buildings, Old Broad Street, London, E.C. 
Joun Wa, O’Ne1Lu, Managing Director, 


GAS PURIFICATION AND CHEMICAL COMPANY: 
LIMITED. 
ANDREW STEPHENSON, Agent. 


Please address all communications to the Com- 
Pany, as above, 


NDREW STEPHENSON, Agent for 
pre BRIN’S OXYGEN COMPANY, Limited, West- 
ister, S.W. 
Pn 182, Gresham House, Old Broad Street, 


WINKELMANN’S “Volcanic” 
Pri CEMENT. (Fire resistance, 4500° Fahr.) 
dati ices, particulars, and directions for use on appli- 
on to ANDREW STEPHENSON, 182, Gresham House, 
Broad Street, Lonpon, E.C, 











Fire 





BARROWS, BOGIES, and SMALL WAGONS. 
Postal Address: 1, WHITTINGTON AvznvB, E.O, 


Telegram Address: ‘‘ Errwat Lonpox.” 
Ww C. HOLMES & Co., Huddersfield, 
e anv 80, Cannon STREET, Lonpon, 
Contractors for Gas-Works complete, Makers of Gas- 
holders, Purifiers, Scrubbers, Condensers, Retort Fit- 
tings, &c., Improved Valves, Engines, and Exhausters, 
Also for Collingwood’s Regenerative Retort-Settings. 
*,* See Advertisement p. II., centre of JouRNAL. 


Cablegrams: “ itor London.”’ Telegrams: “ Holmes 
i ail Huddersfield.” 








J & J. BRADDOCK, Globe Meter Works, 
* Oldham. 

First-Class Award, Melbourne Exhibition, 1889, for 
WET AND DRY GAS-METERS, STATION M 
TERS, AND GOVERNORS, PRESSURE-GAUGES, 
STREET LAMPS AND PILLARS, 





&o. 
Telegraphic Address: ‘‘ Braddock, Oldham.” 


OXIDE PAINT, SULPHURIC ACID, & Chemicals. 
120 and 121, Nuweatsz Strext, Loxpon, E.C. 


SULPHURIC ACID. 
OHN NICHOLSON & SONS, Chemical 


Works, LEEDS, specially produce this ACID from 
BRIMSTONE, for making SULPHATE OF AMMONIA 
of high quality and good colour. Delivery in our own 
Railway Tank-Wagons or Carboys. Highest references 
and all particulars supplied on application. 


IL for the “Wells” or “Lucigen” 


Lamps. 
HarpMAN AND Co., Miles Platting, MancHEsTER. 


OZE’S Automatic Apparatus for 
CHARGING AND DISCHARGING GAS- 
RETORTS. For Ilustra 











ted Advertisement of this 


E- | System, see p. III., centre of JouRNAL. 


Inquiries should be addressed to THe AvtTomaTic 
Coat-Gas Retort Company, Limited, 86-884, LEADEN- 
HALL StTREET,E.C, 
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CANNEL COAL, ETC. 

JOHN ROMANS & SON, EDINBURGH. 

Gas Engineers, supply all the most approved 
SCOTTISH CANNELS el FIRE-CLAY Boos, 
CAST-IRON PIPES, and other APPARATUS for GAS 
AND WATER WORKS. 
- —_—e _ Will geen on application to 

o. 80, St. ANDREW SQuARE, EDINBURGH 

NEWTON GRANGE, NEAR DALKEITH, s } SOOTLAND. 





OXIDE OF IRON FOR GAS PURIFICATION. 


J Mes GORDON & Co., Brokers, can 
offer Cargoes of good quality; also 2500 tons of 
SPENT OXIDE. 

Samples and price on application. 


Address Borough Buildings, 7, Rumford Street, 





LIVERPOOL. 
TL, 10008 and Tar wanted. 
BROTHERTON AND Co., Ammonia and Tar Dis- 


tillers, Lgeps and WAKEFIELD. 





LIQUID FUEL. 


Ar Oils, Naphthalene, Oil Residues, 
Tar, Petroleum, &«. SADLER’S PATENT BUR- 
NER is the simplest and most effective. No smoke; 
no Ashes 

For par.iculars and price of Burner and Cheap Oils, 
apply to SADLER AND Co., LimitED, MIDDLESBROUGH. 


ADVERTISER requires an engagement 


as WORKING MANAGER in Gas-Works, Public 
or Private. Can take entire charge. 
family. Good references. 
Address No. 2081, care of Mr. King, 11, Bolt Court, 
Freer STREET, E.C. 


ANTED, a thorough Gas-Fitter, of 

good address, principally for internal work, and 

able to intelligently advise upon Burners, Globes, Fires, 

and all similar points. Wages, 30s. Constant employ- 
ment to a good man. 

Address Mr. F, G. Dexter, Gas-Works, WINCHESTER 





Married, no 








ANTED, by the Gorleston and South- 


town Gas Company, a competent man as 
STOKER. Must be steady, and used to Shovel Charging. 
Married man, without family, preferred, to reside in 

Cottage on the Works. 
Apply, with testimonials, to 

W. PatGRAvE Brown, 
Secretary. 
Southtown, Great Yarmouth. 





ASSISTANT ENGINEER. 


ANTED, at a Provincial Gas- Works; 

an ASSISTANT ENGINEER. Must be well- 

educated, and capable of taking full charge of every 

department of a Works manufacturing 200 million 
cubic feet of Gas per annum. 

Address, stating Age, Experience, and Salary re- 
quired, accompanied with three recent Testimonials. 
No. 2094, care of Mr. King, 11, Bolt Court, FLger 
StTrEEt, E.C. 





GAS MANAGER. 
ANTED, in a small Gas-Works 


(where there are from four to five Retorts used 
in the Winter, and one or two in the Summer, the 
annual make being about 3 millions), a WORKING 
MANAGER. He must thoroughly understand the 
Making and Distribution of Gas, possess a practical 
knowledge of Gas-Fittings, and able to lay Service- 
Pipes when required. There is a good House adjoining 
the Works. None but those who can be well recom- 
— as thoroughly sober and competent, need 
apply. 

State Age and Wages required to 
J. GOLLEDGE, 
Bruton, Somerset. 


CLERK OF WORKS. 
[HE Brighouse Local Board require 


the services of a competent Man, to act as 
CLERK OF THE WORKS during the erection of a 
Stone Retaining Wall next River Calder and Clifton 
Beck, and Wrought-Iron Annular Tank and Three-Lift 
Telescope Gasholder, required in the Extension of the 
Gas-Works. 

The person appointed will be required to devote the 
whole of his time to the duties of the office. 

Sealed applications, stating Age, Salary required, and 
giving full particulars of present and past engagements, 
accompanied by not more than three recent Testi- 
monials as to character and ability, to be addressed to 
Fredk. Laxton, Esq., Chairman of the Local Board, 
Public Offices, Brighouse, on or before Friday, the 6th 
day 2 May, 1892, endorsed on the outside “Clerk of 

orks,” 





By order, 
JAMES PARKINSON, 


Clerk to the Board. 
Public Offices, Brighouse, 
April 14, 1892. 


OR SALE —Gas Retorts, Steel Tubes, 


WROUGHT WELL CHAMBERS, &c., subject 
to being unsold :— 
174 Sets of Three New Gibbons’s Best Machine-made 
Q 20 ft. through RETORTS, 22 in. by 14 in., at 2s. 6d. 
er foot, loaded into Barge or Dray at the West India 
ock ; Five tons of New STEEL TUBES (7 in. inside, 
9 in. outside), about 8 ft. long, turned square each end, 
£8 per ton, delivered London (Government Quality); 
also ten New Wrought CYLINDERS, 3 in. thick, 7 ft. 
long ; 4 ft. diameter ; made with three internal Flanged 
Joints, and bolted with Lock Nuts, 182 cwt., at 8s.. 
delivered London ; quantity of large CAST TANKS in 
Plates, HOISTING CRABS, 470 ft. new 2-in. Embedded 
SUCTION HOSE at Royal Arsenal. 
Every particular of ALFRED W, Knicut, Cuckfield, 





ADLER AND CO. LIMITED, 


MIDDLESBROUGH; ULVERSTON (BARROW); Ports- 
MouTH; CARLTON; STocKTon; 70, Wellington Street, 
Guiascow; 58, Fountain Street, MANCHESTER; and 85, 
Water Street, New York. Tar Distillers, Manufac- 
turers of all TAR PRODUCTS, ALIZARINE and 
other TAR COLOURS, BICHROMES, OXALIC 
ACID, ALKALIES, LIQUOR AMMONIA, AMMONIA 
SULPHATR, &c. 

Head Office: 
invited. 


ORTER & CO., Gowts Bridge Works, 


LINCOLN, Engineers, Ironfounders, and Contract 
tors, for the erection of Gas-Works for Towns, Villages, 
Mansions, Manufactories, Collieries, and Isolated 
Buildings, at home and abroad. Manufacturers of 
Retorts and Fittings, Condensers, Scrubbers, Purifiers, 
Valves, &c.; also of Girders, Wrought and Cast Iron 
Tanks, Iron Roofs, &c. 

Telegraphic Address: “ PortEer, Lincoun.” 


R. J. C. CHAPMAN, Fellow of the 
Chartered Institute of Patent Agents, advises 
on all matters connected with LETTERS PATENT 
FOR INVENTIONS and the PROTECTION OF 
TRADE MARKS, &c., at home and abroad. Preliminary 
Information and Handbook on application. 
70, Chancery Lane, Lonpon, W.C. 


THE Sharon Chemical Company, Ltd., 

Derby, are buyers of AMMONIACAL LIQUOR: 
Sellers of TAR, and frequently either buy, sell, hire, or 
lei RAILWAY TANK-WAGGONS, Correspondence 
invited from persons interested. 


GAS APPLIANCES EXHIBITION. 


HE Gas Department of the Penrith 
Local Board purpose holding an EXHIBITION 
OF APPLIANCES FOR THE UTILIZATION OF 
GAS, on June 1 and three following days. 

——— for space may be made to the under- 
signed. ? 

Space reserved for Cooking-Stoves and Gas-Fires is 
already taken up. 


Gas-Works, Penrith. 


ANTED, Offers of one or more Second- 
Hand GASHOLDERS, capacity about 60,000 or 
120,000 gallons each; or old BOILERS suitable for 
storeage. 
Give full particulars, and state lowest price on Water 
or Rails, to No. 2098, care of Mr. King, 11, Bo't Court, 
FLEET STREET, E.C, 


SECOND-HAND PURIFIERS. 
WANTED, a set of Four 8-feet square 
PURIFIERS, with Centre- Valve complete, and 
in good working condition. 
State lowest price to No. 2095, care of Mr. King, 
11, Bolt Court, FLEET STREET, E.C, 


MARSDEN LOCAL BOARD. 
Por SALE—One 5-inch Station Meter, 
in round Cast-Iron Case, Bye-Pass, and all com- 
plete. Can be seen working. 
Particulars from Henry Git, Manager. 


MIDDLEsBROUGH. Correspondence 














E. SHavL. 














GAS-METERS FOR SALE, 
THE Royal Agricultural Hali Company, 
Limited, Islington, have FOR SALE one 500- 
LIGHT DRY METER, and one 200-LIGHT DRY 
METER, which until recently have been used at the 
Hall, and are in good working order. 
Apply to R. VENNER, Secretary, Royal Agricultural 
Hall Company, Limited, IstineTon. 


NEWMARKET GAS COMPANY. 


PURIFIERS FOR SALE. 
A SET of Four Purifiers, 10 feet square, 

with 10-inch Dry Centre-Valve and Connections, 
Covers, Bearing-Bars, Grids, and Overhead Lifting 
Apparatus complete, all in good working order, and 
might be re-erected equal to new. 
For further particulars, apply to 

J. H. TRovuGurTon, 
Manager and Secretary. 





Gas-Works, Newmarket, 
April 6, 1892. 


OR SALE, Second-Hand— 
HORIZONTAL STEAM-ENGINE (“D” 
FEED-PUMP, Tangyes’. 

Two 6-inch VALVES. 

EXHAUST GOVERNOR. 

6-inch VERTICAL CONDENSERS. 

8-inch COMPENSATING GOVERNOR. 

TREADLE LATHE, 6-inch Centres, 4-feet Bed. 
Particulars from Joun M‘Cout, Manager, Gas-Works, 
HAtEsowENn. 


TAMWORTH GASLIGHT AND COKE COMPANY. 


TO GASHOLDER MAKERS. 

HE Directors of this Company are pre- 

pared to receive TENDERS for the re-plating of 
one of their GASHOLDEBRS, 50 ft. 9 in. diameter and 
22 feet deep. 
Specifications may be seen at the Secretary’s Office, 
23, George Street, Tamworth, on and after the 20th inst, 
The Directors do not bind themselves to accept the 
lowest or any tender. 


SURPLUS PLANT FOR SALE. |. 

THE Directors are prepared to dispose 

of an excellent 5-horse power STEAM-ENGINE 
by May and Mountain, of Birmingham; also a GAS- 
HOLDER, 29 ft. 9 in. in diameter and 14 feet deep, with 
Columns, Weights, &c. 
The above can be seen at the Works; and offers for 
the same may be addressed to the Secretary, 23, George 
Street, Tamworth, 

Gas-Works, Tamworth, 





size) 








Sussex, 


April 11, 1892, 


per 
RAWINGS, Tracings, Specifications, | 


Quantities, &c., prepared by an experienced 


Engineering Draughtsman. Plans of Works 

co) sled, orenlarged. Blue copies made. made, 

Addresses in first-class style. Writings of all kinds, 

Engrossments, &c. J 
Address J. L. FEATHERSTONE, 173, Fentiman Road 

Lonpon, 8.W. : 


PPRIEDRICH LUX, Ludwigshafen an 
Rhein; and at No. 142, Great Portland Stree, 
London, W. , 
Lvux's Gas Regulators for every consumption, 
Lvux’s single-stem Pressure-Gauges. 
Lox’s Regulator for Gas-Engines. 
Lvx’s Gas-Balance. 
Lvux’s new Gas Regulator for Inverted Lamps an 
other Apparatus for Gas Lighting, &c. 


A 


smell. 
Apply to No. 2091, care of Mr. King, 11, Bolt Cour 
FLEET STREET, E.C, : 


For SALE, cheap—Two Gasholders, 
85 ft. diameter by 12 ft. deep. Capacity, 11,5 
cubic feet each. Also various other larger sizes, 
Two PURIFIERS, 24 ft. by 16 ft. by 4 ft. 6 in. deep, 
with Valves and Connections, Also various other si:e;, 
WASHERS, from 500,000 to 250,000 feet per diem, 
CONDENSERS, from 500,000 to 10,000 feet per diem, 
EXHAUSTERS, from 120,000 to 5000 feet per hour, 
STATION METERS, from 100,000 to 1500 ft. per hour, 
Would erect any of the above, and make practic uly 
equal to new. 
Inquiries invited for any second-hand Gas Plant, 
Apply to Samu. WHILE (late Ashmore and While), (0 
Queen Victoria Street, Lonpon, E.C. 


ULVER3TON LOCAL BOARD. __ 


TENDERS FOR COAL AND CANNEL, 


THE Gas and Water Committee invite 

TENDERS for the supply of best screene1 GAs 
COAL and CANNEL, for One, Two, or Three years, 
commencing the Ist of July next. | 

Parties tendering must give full particulars of the 
Coal and Cannel they propose to supply, and name the 
Pit from which the same will be raised. 

Further Information and Forms of Tender may be 
obtained on application to the undersigned. 

Sealed tenders to be sent in, not later than the 28th 
inst., addressed to the Chairman of the Gas and Water 
Committee, and endorsed “Tender for Coal,” or 
“Cannel.” 

The Committee do not bind themselves to accept the 
lowest or any tender. 








TO INVENTORS. 
NEW Idea Wanted in Small GAs. 
STOVES for Boiling Kettles. Must be without 








Jno. Swan, 
Engineer and Manag’r. 








RAMSBOTTOM GAS COMPANY. 


TENDERS FOR COAL AND CANNEL. 
He Directors of this Company are 

prepared to receive TENDERS for the supply 
of about 5000 tons of COAL and 500 tons of CANNEL 
to be delivered at their Works at Stubbins, near Kams 
bottom, 

Specification, with Quantities, Form of Tender, and 
— Information, may be obtained from the under 
signed. 

Sealed tenders, endorsed “ Tender for Coal,” to be 
sent to James Duckworth, Esq., Chairman, on or before 
Monday, May 2, 1892. 

The Directors do not bind themselves to accept the 
lowest or any tender. 

Jos. C. INcHAM, 
Manager. 
Gas-Works, Ramsbottom, 
April 14, 1892. 





CONTRACT FOR COAL AND LIME. 
HE Inverness Gas Commissioners are 
prepared to receive OFFERS for 5000 tons of 
GAS COAL, to be delivered during the next Twelve 
Months at such times and in such quantities as may be 
required. 

Intending offerers to state their price delivered free at 
Inverness Station. 

The Commissioners will also receive OFFERS for 
about 800 tons of SHELL LIME, delivered free, as 
required, at Inverness Station or Harbour. 

‘Tenders, endorsed “ Tender for Coal or Lim~,’” and 
addressed to Mr. Kenneth Macdonald, Clerk to the 
Commissioners, will be received up to Monday, the 
2nd of May. 

Gas Office, Inverness, 
April 11, 1892. 


HE Ga; Committee of the Leeds Cor: 

poration are prepared to receive TENDERS for 
the construction of a THREE-LIFT NON-TRUSSED 
GASHOLDER, with Wooden Frame for supporting the 
Crown. Alsoan ANNULAR WROUGHT-IRON TANKI 
together with Wrought-Iron Piers and Standards, and 
Inlet and Outlet Pipes complete. To be erected on 
the Forge Estate, Dewsbury Road, belonging to the 
Gas Department ofthe Corporation. 
Diameter of Gasholder, 240 ft.; diameter of Tank, 
241 ft.6in.; depth of Tank, 40 ft. (22 ft, of excavation, 
and 18 ft. of embankment). ; 
Each party tendering to furnish his own Designs and 
Specifications, and to take all responsibility of the 
necessary excavation and shoring for the Wrought-Iron 
Tank referred to. 
Each tender to state the total weight of Gasholder 
and Tank separately, which will be checked by all the 
material being passed over the Corporation or other 
Weighing Machine. 

The whole work to be done to the satisfaction of the 
Gas Committee, or whom they may appoint. : 

Endorsed tenders to be sent, addressed to the Chair- 
man of the Gas Committee, Municipal Offices, Leeds, 
not later than the 27th inst.; and the Committee do 
not bind themselves to accept the lowest or aby 
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FARMER, and BRIDGEWATER’S MONTHLY 
LIST of Shops, Show-Rooms, Factories,and Waterside 
Premises, Suitable for the Exhibition and Manv facture 
of Engineering and other Appl , may be obtained, 
tree of charge, at their Offices, 80, CHEarsipE, F.C, 


BRENTWOOD GAS AND COKE COMPANY. 
ENDERS are invited for repairs to a 
GASHOLDER. 
Full particulars may be obtained on application to 
1, C. A. Fielder, Secretary, Brentwood, Essex. 
Sealed tenders, addressed to the Chairman of the 
Company, to be sent in on or before May 2. 
it cl 
PRESTON GAS COMPANY. 
HE Directors of the Preston Gas Com- 
pany invite TENDERS for the supply of CANNEL 
and GAS COAL for One, Three, or Five years, from the 
Ist of July next. ‘ 
For particulars apply to the undersigned. 
Sealed tenders, endorsed ‘‘ Tender for Coal, &c.,” and 
addressed to the Chairman of the Company, must be 
received not later than Wednesday, the 4th of May, 


1992, 


Messe: DEBENHAM, TEWSON, 











HENRY GREEN, 
Engineer. 
Preston, April 12, 1892. 


BUXTON LOCAL BOARD. 


TENDERS FOR CANNEL. 
PuE Gas Committee invite Tenders for 
the supply of good CANNEL, for One or more 
years, at the rate of about 8800 tons per annum, to be 
delivered at their Siding (on the Midland Railway) in 
Ashwood Dale, Buxton. 

Tenders, endorsed “Tender for Cannel,’ addressed 
to the Chairman of the Gas Committee, to be delivered 
at the Local Board Offices, in George Street, not later 
than Noon on the 16th day of May. 

Torms of Tender and other Particulars may be 
obtained ‘of Mr. G. Smedley, Engineer, Gas Office, 
Bridge Street, Buxton. 

The Board do not bind themselves to accept the 
lowest or any tender. 





By order, 
JosiaH Taytor, 
Clerk. 





BUXTON LOCAL BOARD. 


TENDERS FOR GAS COAL. 
THE Gas Committee invite Tenders 
for the supply of good GAS COAL, for One or 
more years, at the rate of about 1500 tons per annum, 
to be delivered at their Siding (on the Midland Railway) 
in Ashwood Dale, Buxton. 

Tenders, endorsed “ Tender for Gas Coal,” addressed 
to the Chairman of the Gas Committee, to be delivered 
at the Local Board Offices, in George Street, not later 
than Noon on the 16th day of May. 

Forms of Tender and other Particulars may be 
obtained of Mr. G. Smedley, Engineer, Gas Office, 
Bridge Street, Buxton. 

The Board do not bind themselves to accept the 
lowest or any tender. 





By order, 
JostaH TAYLOR, 
Clerk. 





BUXTON LOCAL BOARD. 


TENDERS FOR TAR AND LIQUOR. ? 
HE Buxton Local Board invite 
TENDERS for the purchase of the surplus TAR 
and LIQUOR produced at their Works in Ashwood 
Dale, for One, Two, or Three years, commencing from 
the 80th of June next. 
Further Particulars and Forms of Tender to be 
obtained of Mr. G. Smedley, Gas Office, Buxton. 
Tenders, endorsed *‘ Tender for Tar and Liquor,” to 
be addressed to the Chairman of the Gas Committee, 
_ — not later tran Twelve Noon on the 16th 
of May. 
The Board do not bind themselves to accept the 
highest or any tender. 
By order, 
JostaH TAYLOR, 
Clerk. 





CITY OF BIRMINGHAM. 


TENDERS FOR AMMONIACAL LIQUOR. 
HE Gas Committee invite Tenders 


for the purchase of the AMMONIACAL LIQUOR 
produced at their Works during a period of Ten years, 
beginning on July 1, 1893. 

The quantity produced in the year ended March 31, 
1891, was 18,682,000 gallons of 10-0z. Liquor. 

Provision may be made for dealing with the Liquor 
either in Works now erected on Land belonging to the 
Corporation, or on Land to be let for the erection of 
new Works. 

Copies of the conditions on which tenders are invited 
may be obtained on application to 

Epwin SmMItH, 
Secretary. 





City Gas Offices, Council House, 
Birmingham. 





CITY OF MANCHESTER. 


TENDERS FOR COAL AND CANNEL. 

HE Gas Committee are prepared to 

_ receive, on or before Thursday, the 28th day of 
April inst, OFFERS of HIGH-CLASS CANNELS and 
COALS, suitable for Gas Making, for delivery at their 
Gaythorn, Rochdale Road, and Bradford Road Works, 
during & period of One, Two, or Three years, commenc- 
ing the Ist of July, 1892. 

Particulars and printed Forms of Tender may be 
obtained on application (in writing only) to Mr. Charles 
Nickson, Superintendent, Gas Department, Town Hall, 
Manchester, 

By order of the Gas Committee, 

Wa. Henry TALsot, 
Town Clerk. 
Town Hall, Manchester, 
April 8, 1892, 


COUNTY BOROUGH OF BURY. 





TO SULPHURIC ACID MAKERS. 
THE Gas Committee of the Bury Cor- 


poration are prepared to receive TENDERS for 
the supply of about 500 tons of SULPHURIC ACID 
for the Manufacture of Sulphate of Ammonia for a 
period of One year, from the Ist of May, 1892. 

Forms of Tender and Conditions may be obtained 
upon application to the undersigned. 

Tenders, to be endorsed “fender for Sulphuric 
Acid,” to be sent to J. Harland, Esq., Town Clerk, 
Bury, on or before the 26th inst. 

By order, 
W. H. 8. GenpDAaLt, 
Engineer and Manager. 
Gas-Works, Elton, Bury, 


April 18, 1892. 
LYTHAM IMPROVEMENT COMMISSIONERS. 


HE Gas Committee of this Board invite 
TENDERS for the supply of 1600 tons (more or 
less) of best screened GAS COAL, also 700 tons (more 
or less) of best screened CANNEL, and 800 tons (more 
or less) of Washed and Screened CANNEL NUTS, to 
be delivered in such quantities as required between 
the 83lst of May next and the lst of June, 1893. 
Forms of Tender may be obtained by enclosing 
stamped addressed envelope to the Manager. 
All tenders must be on the prescribed form. 
Tenders, with analysis, endorsed ‘‘ Tender for < 
must be delivered to the undersigned before Noon on 
the 29th inst., and addressed to the Chairman of the 
Gas Committee. 
The Board do not bind themselves to accept any 
tender. 





Cuas. A. Myers, 
Manager. 
April 12, 1892. 


ENDERS are invited for the Con- 
struction and Erection of Four PURIFIERS, 
VALVES, CONNECTIONS, and GIRDERS, at the 
Corporation Gas-Works, Hooley Bridge, Heywood. 
Plans may be seen, and Specification and Form of 
Tender obtained, upon application to Mr. James 
Diggle, C.E., Borough Engineer, Heywood, on payment 
of a deposit of Two Guineas, which will be returned 
on the receipt of a bond fide tender. 
Tenders, endorsed “ Purifiers,” to be sent in to the 
undersigned not later than the 19th of April, 1892. 





WEESS25. Wheatley and Mackenzie beg 

to say that they have acquired the business of 
the late W. H. BENNETT, Esq., and that having a 
special experience in matters connected with Gas, 
Water, and Sanitary Improvement, will continue to 
give the same assistance to Inventors in the perfection 
of their designs, and to obtain for them PROVISIONAL 
PROTECTION, or LETTERS PATENT. 

Patents completed or proceeded with at any stage 
thereby rendering it unnecessary for persons resident 
in the country to visit London. 

Patents procured for Foreign Countries. 
Information as to cost, &c., supplied gratuitously 
upon application to WHEATLEY aND MAcKENzIE, 40 
Chancery Lane, Lonpon, W.C, 





TENDERS FOR GAS COAL. 


THE Corporation of Droitwich invite 
TENDERS for the supply of about 1100 tons of 
best screened GAS COAL, at per ton of 21 cwt.. to ba 
delivered free at Droitwich (G.W.) Ra‘lway Station 
at such times and in such quantities as may be 
——<. 
he contract will be for One year, commencing on 
the 1st prox. 

Tenders (with analysis of the Coal to be supplied), 
properly endorsed “ Tender for Gas Coal,” to be sent to 
the undersigned on or before the 23rd inst. 

The Corporation do not bind themselves to accept 
the lowest or any tender, 

8. Jonn Tomss, 
: Town Clerk. 

Droitwich, April 4, 1892. 





ENFIELD GAS COMPANY. 





SALE OF 400 £10 SHARES BY ORDER OF THE 
DIRECTORS. 


ME: ALFRED RICHARDS will sell by 


Auction at the Mart, E.C., on Monday, the 9th 
of May, at Two o’clock precisely, in lots, 400 £10 
SHARES in the Enfield Gas Company. 

The last Dividend on the same class of Shares was at 
the rate of 7 per cent. 

Particulars of J. Purpry, Esq., Secretary to the Com- 
pany, ENFIELD ; and of the AUCTIONEER, 18, FinsBuRY 
Circus, E.C.; and ToTtrenHaM. 





The lowest or any tender will not rily be 
accepted. By order, 
ALFRED WALLIs, 
Town Cl>rk. 


Town Clerk’s Office, Heywood, 
March 30, 1892. 





BOROUGH OF DARWEN. 
(Gas AND WATER DEPARTMENTS.) 


HE Corporation are prepared to receive 

TENDERS for the supply of— 

(a) Cast-Iron Pipes and Specials. 

(b) Lead, Lead Pipes, and Block Tin. 

(c) Retorts, Fire Bricks, Lumps, Clay, &c., for the 
year ending the 81st of March, 1893. 

Further particulars can be obtained from Mr. Thos. 
Duxbury, Gas-Works, Darwen. 

Sealed tenders, endorsed “Gas and Water Annual 
Contracts,” to be delivered at my Office at or before 
Noon, on Monday, the 25th of April. 

No tender i ted 





rily accep 
By order, 
Cuas, CosTBKER, 
Town Clerk. 
Town Clerk’s Office, Darwen, 
April 7, 1892. 





TENDERS FOR CAST-IRON PIPES, 


THE Dovor Gaslight Company invite 

TENDERS for the supply of 4892 yards lineal of 
4-inch CAST-IRON SOCKET PIPES, weight per 
lineal yard 54 lbs. Also about 917 yards of 38-inch 
CAST-IRON SOCKET PIPES, weight per lineal yard 
42 lbs. To be d-livered on the Quay in Dover Harbour, 
free of all dues and charges. : 

Parties tendering should state the earliest date they 
can deliver, as early delivery is essential, and will be 
made of the essence of the contract. 

The Company are not bound to accept the lowest 
or any tender. 

Tenders to be delivered before Twelve o’clock noon, 
on Monday, the 2ith inst., to the undersigned, marked 
“Tender for Pipes.” 

G, Fisipine, 
Secretary. 
14, Snargate Street, Dover, 
April 11, 1892. 


FARNHAM GAS COMPANY, LIMITED. 








TENDERS FOR COAL. 


HE Directors of the Farnham Gas a 
, Limited, are prepared to receive TENDERS 
Pree an Se willing to scenes and deliver, free of all 
Dues and Charges, at the Farnham Station, London 
and South-Western Railway, 1900 tons of the following 
descriptions of GAS COAL—viz., New Pelton, Pelaw 
Main, Aldwarke Main, or Strafford Silkstone—to be 
delivered in quantities of 50 tons (at intervals) before 
the 28th of February, 1898. The Coals to be consigned 
to the order of the ae Gas Company, Limited, at 
ilway Station. : 

on on of Seaborne Coal, the Meter’s Certificate 
of each quantity to be duly sent with Invoice of same. 
Payment, mente. two days after the ordinary 

i irectors. 
ee Gane ‘mashed “Tender for Coal,” to_be 
delivered to the Secretary, Mr. W. Wells, 112, West 
Street, Farnham, Surrey, not later than Eleven o’clock 
a.m., on Monday, the of May, of whom forms of 

may be obtained. : 
‘emne Directors reserve the right to reject the owest 
or any tender. 





April 12, 1892, 





WEST HAM GAS COMPANY. 





SALE OF 1150 SHARES. 
R, ALFRED RICHARDS is favoured 


with instructions from the Directors TO SELL 
BY AUCTION, at the Mart, E.C., on Thursday, April 21, 
at Two o’clock precisely, in Lots of ten Shares each, 
1150 £10 SHARES in the West Ham Gas Company. 

Tbe Standard Dividend authorized by the Company’s 
Act of Parliament is 7 per cent., subject to the usual 
Sliding Scale Clauses. 

Particulars may be obtained at the Mart; of the 
SECRETARY to the Company, StratrorD, E.; of Messrs. 
HILieary, Solicitors, 5, FkENcHuRcH Buitp1nes, E.C. ; 
and of the AucTIONEER, 18, Finssury Circus, E.C. 





BY ORDER OF THE EXECUTORS OF 
R. H. SWAINE, ESQ., DECEASED. 





CROYDON GAS COMPANY. 
Sale of 886 Shares in the Croydon Commercial Gas 
and Coke Company, producing Dividends at the rate 
of 14 and 11 per cent. per annum respectively. 


HURGOOD AND MARTIN have re- 

ceived instructions TOSELL BY AUCTION, at 

the Greyhound Hotel, High Street, Croydon, on Wed- 

nesday, the 27th of April, 1892, at Six o’clock precisely, 
in 60 lots, 285 SHARES (£6 fully paid), producin 
Dividends at the rate of 14 per cent. per annum, an 

601 SHARES (£5 fully paid), producing Dividends at 

the rate of 11 per cent. per annum; all in the Capital 
of the Croydon Commercial Gas and Coke Company. 

An excellent opportunity for the secure Investment 
of large or small amounts; the Dividends being well 
secured against fluctuation by ample Reserve and In- 
surance Funds. 

Particulars and Conditions of Sale may be had of 
Messrs. STEPHENS AND STEPHENS, Solicitors, 29, Essex 
Street, SrRanD, W.C.; at the place of Satz; and of the 
AUCTIONEERS, 27, CHANCERY Lanz, W.C. 


THOMAS ILLINGWORTH, 


NORTH DEAN CHEMICAL WORKS 
Near HALIFAX, 


MANUFACTURER OF SULPHURIC ACID 


OF EXTRA QUALITY FOR MAKING 


WHITE SULPHATE OF AMMONIA. 








TAR, LIQUOR, AND SPENT OXIDE 
Purchased for Cash against Delivery. 
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PRICE'S PATENT OOe & COAL BARROW 


effecting a great saving 
of time labour, and ex- 

nse. 

For particulars,price 
&c., apply to Mr 

1c, Inventor and 
, Patentee, 22, Alwyne 
7). Road Canonbury, Lon- 
y pon, N. 


Prices ove! Reduced, 


COKE 
BREAKERS. 


G. R. Mather & Son, Engineers, Wellingboro’. 


FIRE-BRICKS. +- 
++ FIRE-CLAY. 


JAMES WHITE & Co., Limited, 


Albert Oil-Works, 


WIDNES, LANCASHIRE, 


Sole Proprietors of the Largest and Purest Beds of 
Fire-Clay in England, 

















FOR GAS FURNACES our GannisTER and Sinica 
FIRE-BRICKS are acknowledged to be the best and 
most durable in the market, 





GANNISTER and SILICA FIRE-CLAY guaranteed 
of the Purest and Finest Quality. 





ANALYSIS AND REFERENCES ON APPLICATION, 


E. P#ESENT production nearly 3000 tons 


HOLMSIDE GAS COALS. 


(Wrought out of Holmside and South 
Moor Collieries.) 


per working day. Area of coal about 5000 
acres, including the largest remaining workable 
proportion of pure HUTTON SEAM GAS 
COAL. Analysis of HOLMSIDE GAS COAL 
in bulk as shipped gives 10,500 cubic feet of Gas 
per ton, of an Illuminating Power of 163 candles. 
The Sulphur is about 1 per cent., and the Ash 
1 per cent. The Coal cokes well, and leaves 
69 per cent. of excellent Coke. During the year 
1890, the London Gas Companies carbonized 
about 400,000 tons of HOLMSIDE COALS. 
They are used by The Gaslight and Coke 
Company, the South Metropolitan Gas Company, 
the Commercial Gas Company, the Woolwich 
(Government) Gas-Works, the Newcastle and 
Gateshead Gas Company, the European Gas 
Company, the Ipswich Gas Company, and 
by many other Gas Companies both at Home 

and Abroad. 





MR. MARK ARCHER, 


HOLMSIDE AND SOUTH MOOR OFFICES, 
NEWCASTLE-ON-TYNE. 





MEIKLEJOHN’S PATENT 


Improved Slide-Valye Anti-Dip. 


Is perfectly reliable in action, and requires no atten- 
tion. Has all the advantages of the Dip and Anti-Dip 
combined. 


Is cheap and easily fixed to any form of main, 


Will be found the most efficient appliance of the 
kind yet introduced. 


Further particulars and price from 


C. MEIKLEJOHN, 
OLDBURY, BIRMINGHAM. 


(Late N. Merxiesoun, Longwood.) 








THOMAS’S 5 JOINTLESS GAS anuies 


COWES, I.Ww. 


CAST-IRON PIPES 


FOR GAS AND WATER. 


Pipes, One to Six inch Bore, kept in Stock. Alsoay 
large assortment of all sizes of Bends, T-pieceg and 
Specials ready for despatch on receipt of Order, 


VALVES 
FOR GAS, WATER, AND STEAM, 
TELEGRAMS “PIPES GLASGOW." 


WM. MACLEOD & CO., 
66, ROBERTSON STREET, GLASGOW, 


Tue SILICA FIRE-BRICK 


COMPANY, 
OUGHTIBRIDGE, near SHEFFIELD, 


MANUFACTURE 


SILICA BLOCKS, 
BRICKS, anp CEMENT 


OF SUPERIOR QUALITY 
FOR GAS-FURNACES. 








Trade Mark: ark: “SILICA.” 





These Goods (largely used in Gas, Glass, 
Iron, and Steel Works) are, on account 
of their 


GREATER DURABILITY, 
Strongly recommended where EXCES. 





SIVE HEATS have to be maintained. 





JOHN BROWN & CO., LTD., SHEFFIELD, 


Proprietors of 


ALDWARKE MAIN CAR HOUSE & ROTHERHAM MAIN COLLIERTES, NEAR ROTHERHAM. 


ALDWARK 


= 


AIN. GAS COAL 


Analysis: 12,600 feet of 19-candle gas per ton. 


Weight of illuminating power in pounds of sperm, 820°80. 
Telegrams: 


“ATLAS SHEFFIELD. 


Very free from impurities. 


a) 








Throttle-Yaly 


Designed chiefly for sizes fr 


WALLER’S PATENT COMBINED 
GAS ENGINE AND EXHAUSTER 


WITH 
Disc-Yalves, Automatic Bye-Pass Valve, 


e, and Regulator, 


COMPLETE ON ONE BASE PLATE. 


om 500 to 15,000 feet per hour. 





EXHAUSTERS OF ANY 
COMBINED WITH GAS-ENGINES (now made to vary in speed). 


SIZE 





ENGINES & EXHAUSTERS 


ELEVATING AND CONVEYING 


RUN AT DIFFERENT SPEEDS. 


Waller’s Washer-Scrubber with Wood Clusters. 





MACHINERY FOR COAL, COKE, &c. 





ILLUSTRATED CATALOGUE ON 


APPLICATION. 


G. WALLER & Co., Engineers, Founders, Boiler Makers, 
58, PARK STREET; SOUTHWARK; & STROUD, GLOUCESTERSHIRE. 
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/GASHOLDERS 








GC. & W. WALKER 


Haye erected Gasholders of all dimensions, during the last 40 
years, in all parts of Great Britain, and throughout the civilized 
world, for upwards of 500 Gas Companies and Municipalities ; all 
of the best materials and highest class of workmanship. 


They are now erecting a four-lift Holder of about 8 MILLION 








cubic feet, at the Beckton Gas-Works, London. 











MIDLAND YVORKS, J)ONNINGTON, \EAR WEWPORT, GHROPSHIRE; 

















AND 


10, Finsbury Square, London, E.C. 





JAMES OAKES & Co., 


ALFRETON IRON-WORKS, DERBYSHIRE, 


AXD 
Wenlock Iron Wharf, 21 & 22, Wharf Road, 
CITY ROAD, LONDON, N. 


Manufacture and keep in Stock at their Works 
(also large stock in London) 

PIPES and CONNECTIONS, 14 to 48 inches 
in diameter, and make and erect to order RE 
TORTS, PURIFIERS and TANKS, with or 
without’ planed i COLUMNS, GIRDERS, 
SPEC CASTINGS, &c., required by Gas 
Water, Railway, Telegraph Chemical, Colliery, 
and other Companies, 

Norg.— Makers of HORSLEY’S PATENT 
SYPHONS. These are cast in one piece, without 
Chaplets ; doing away with bolts, nuts, and covers, 
and rendering leakage impossible, 


Lavemark Coal C0, 


LIMITED. 


LANEMARK GANNEL 
AND GAS GOALS. 


Quotations and Analysis on appli- 
cation to 


LANEMARK COLLIERY, 


NEW CUMNOCK, N.B. 











THOMAS TURTON 
AND SONS, Limite, 


Sheat & Spring Works, 
SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS. 


STEEL OF ALL DESCRIPTIONS. 


SCREW STOCKS, TAPS AND DIES, 
SPANNERS, RATCHET BRACES, LIFTING JACKS, 
ANVILS, VICES, 

AND ENGINEERS’ TOOLS GENERALLY. 
London Offices 
970, CANNON STREET, E.C. 





T.B.KITTEL, SHEFFIELD 


GONTRACTS FOR SUPPLIFS OF ANY 
OF THE FRINCIPFAL. 


ENGLISH & SCOTCH 
CANNELS. 


REAL SILKSTONE GAS COAL 


| ANALYSIS AND PRICES ON 
| APPLICATION. 





Shipping Ports: All the principal 
Scotch Ports. 





EE) 





ROBERT MARSHALL, 


CANNEL COAL MERCHANT 
97, WELLINGTON STREET, GLASGOW. 





Prices and Analysts of all the Scotch Cannels on 
application, 





Awarded HIGHEST MEDAL and DIPLOMA 
at the Newcastle-on-Tyne Royal Mining 
and Industrial Exhibition, 1887, 
for 


CAE, & ~——ee 





TYNE 
BOGHEAD - 

-_CANNEL. 
EAST PONTOP ~ 

- GAS GOAL. 


Yield ot Gas per ton. . » 2 2 « 10,500 cub. ft. 
Power . s+ se. 163 candles, 
Gene eat ws 6b oe Ste e's 70 per cent, 





For Prices and complete Analysis, apply to 
YOUNG, DANCE, & CO., 
CoaAL OWNERS, NEWOAS8TLE-ON- TYNE, 

Or E. FOSTER & CO., 21, John St., Adelphi, LONDON, W.C: 
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= 

ROSEWELL BOGHEAD. AUG. KLONNE, TROTTER, HAINES, & CORBETT ) 66 
Bsetyree 2: ALES) omearon mum "| meant memes | 

a 4 OR 
GAVIN PAUL & sons,  |REGENERATIVE PURNACES sxoumemxpon 
Unsurpas: n Manufacturers of GAS-RETORTS, G 
CANN PaO ain Len ERS, Efficiency, Economy, es and Easy Working. gy . a BK En { 
UNEQUALLED. Proprietors of 


NEWBATTLE C ANNEL » | Gas Companies are solicited to try Samples of the pres sone va Comeenae nen 
tees te sane MIRFIELD MARKS & RUSSELL, 
THE LOTHIAN COAL COMPANY, |°'A°S BED GAS COAL ‘cone! and Gas Coal Merchath 


Prices and Analysis on application. 














la 





NEWBATTLE COLLIERIES, MIRFIELD (GAS-COAL) COLLIERY COMPY: Bp,  WARRRSOO, STRERT, 
DALEEITH,N.B.| MIRFIELD, NORMANTON. GLASGOW. 
JOHN HALL & CO., | AODDARD, MASSEY, & WARNER’ 
STOURBRIDGE, 9 9 


MANUFACTURERS OF FIRE-BRICKS, LUMPS, TILES, IMPROVED 


Sulphate of Ammonia Apparatus, 


The most successful and approved Apparatus known 
up to the present time. 








AND EVERY DESCRIPTION OF FIRE-OLAY @00DS. 
RETORTS CAREFULLY PACKED FOR SHIPMENT. 


bekai Se g dR 








GAS ww WATER PIPES °°>>48>.massey.& wanncs, | 


CASTINGS OF EVERY DESCRIPTION.) “°° =e 


The Apparatus has been supplied to the following Firms- 
MANUFACTURED BY THB BURT BOULTON, & HAYWOOD, SILVERTOWN, and ELING. 
CHANCE BROTHERS, OLDBURY (Four Apparatus), 
RUNCORN SOAP & ALKALI CO., Limited, RUNCORN. 
rE L AY 6 i (i S S C 0 i NETHAM CHEMICAL CO., Limited, BRISTOL. 

b A « Y ANIMAL CHARCOAL CO., Limited, SHADWELL. 

] WM. BUTLER & CO., BRISTOL. 

KEMPSON & CO., Pye Bridge. 


CHE STERFIELD. And to the following Gas Companies and Corporations- 

















ILKESTON, BURY. CHORLEY. 
WIDNES. BRIGHOUSE. WHITEHAVEN. 
AUTRINOWAN FEnscer. RO. | SOUTH SHIELDS. 
TRADE TELEGRAMS: LONDON AGENTS: “4 : LEEK. 
é Prracnins, | tateesran "| HRMICE sony 
Cx JACKSON ” BECK & Co., DUKINFIELD. DARWEN, BOURNEMO 
NORTHWICH. NELSON. LUTON. — 
MARK. CLAY CROSS. 130, GT. SUFFOLK ST., S.£. | HUDDERSFIELD. ORMSKIRK. HAMPTCN COURT. 











(PRICE’S PATENT.) 


PREPAYMENT GAS-METER. 






7 This Meter has a simple Automatic arrangement fitted, whereby, upon the insertion 
| of a shilling, a supply of gas can be obtained, and which is cut off on the quantity paid for 
being consumed. The Meter gives warning when the quantity is nearly exhausted, so that 
another shilling may be inserted. There is, however, no occasion to wait until this happens, 
as a sone shilling can be inserted after two-pennyworth of the first shilling has been 
consumed. 

The Meter is fitted with the ordinary registering dial, and has in addition a circular 
one divided showing twelve pence. On each Meter is marked the number of cubic feet it 
| will pass for one shilling ; and this can be arranged to cover cost of Meter-Rental, Fitting, 
|| ===” ~=—s and Gas consumed. These Meters are made of the best material and workmanship. 


SPECIALLY ADAPTED FOR INCREASING CONSUMPTION AMONGST SMALL CONSUMERS. 
NO RISK OF BAD DEBTS. 
PROPRIETORS AND MANUFACTURERS: 


D. EZOULETT Ca Co., E.TIVELTED, 
GAS-METER MAKERS, 55 & 56, HIGH HOLBORN, LONDON. 
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‘THE METEOR.” oa 
NEW HIGH-POWER GAS-LAMP. 


Westphal’s Patent. 









& 
Gas Companies should hire these pe 
Lamps to their Consumers, and in- Pg 
troduce them for Street Lighting 
as a rival to the Electric Light, as 
they do not get out of order, are 
most economical, and the Burner 
being a eircular slit does not choke 


up. 
Particulars and Prices Free. 


HENRY GREENE & SONS, 


SOLE GONSIGNEES FOR GREAT BRITAIN & COLONIES, 


153 To 155, CANNON STREET, 
- LONDON BRIDGE, E.C. PRICES ON APPLICATION. 


GASHOLDER TANKS, GASHOLDERS, 


PURIFIERS, BUILDINGS, 


AND EWERY REQUISITE FOR GAS-WORKHS. 


MAIN-LAYING, WELL SINKING AND BORING. 


PLANS, SPECIFICATIONS, AND ESTIMATES. 


J. & H. ROBUS,, Contractors for Gas and Water Works, 


20, BUCKLERSBURY, LONDON, E.C. 


R. DEMPSTER & SONS, Lta., 


ROSE MOUNT GAS ENGINEERING WORKS, 


ESTABLISHED x 


LEEDS, 
MAKE Fie 


RETORT LIDS 


OF ALL FORMS AND SHAPES 
IN IRON OR STEEL 

BY SPECIAL HYDRAULIC 

MACHINERY, 


























RETORT-FITTINGS, 
CONDENSERS, 
EXHAUSTERS, 
PURIFIERS, 
SULPHATE PLANTS, 


AND EVERY DESCRIPTION OF 


Gras and Chemical Plant. 


ELLAND. 


The apove illustrates a TREBLE-LIFT GASHOLDER, 194, 191, and 188 feet diameter by 35 feet deep each, 
as made for the MELBOURNE GAS COMPANY. 


The Gasholder sheets are levelled by machinery, and are afterwards sheared, squared, and punched by an Improved Com- 
bined Multiple Punch and Shearing Machine, which also punches the circumferential seams of crown sheets by special punches 
and dies ensuring perfect accuracy, avoiding rimering in erection. 
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Peres: 
Telegrams: LONDON OFFICES & SHOW-ROOMS: 93, CHEAPSIDE (Corner of King Street), E,¢, 
Winners Nelson Test June 2, 1891; Nottingham Medal, Nov. 28, 1891, 


Sue Eats ; 
. Ses . ‘ ; + 
—— Fe === Sa 
a4 - x « 
rt Ser x : 
s se 2 
GE A <a 
= ~ , vs 2 
= 4 = eae 
= | gS . : 
e 7h 


“‘ Gastoves,’’ Warrington. 
> 


is tee = — 


‘s 
WARRINGTON & LONDON. 
E. W. T. Richmond, Managing Director. Sole Agents for Webb’s Lamps, 


THE “MODEL” RANGE. 
Acknowledged to be the Best and Cheapest Cooker in the Market, 


WITH WHITE No. 30. | No. 40, | No. 50. | No. 100. | No. 120. | No. 140. No. 460, 
ENAMELLED | 
CROWN PLATE. | £3.:d.| 8-34. | 88.ds| 83d.) £38.d.|884.| 8nd 


RICHMOND'S 870/45 26/41426/5180/736\9 4 0 1360 











PATENT. 





























No. 120. 





CLOTH CASES 





BINDING SUBSCRIBERS’ VOLUMES 2 “JOURNAL’| 


CAIN BE HAD OF THE PUBLISHER. 
Price 2s. each. 


ASHMORE, BENSON, PEASE, & CO., Limite, 


STOCETON-ON TEES. 


MAKERS, PATENTEES, AND ERECTORS IN ALL PARTS OF THE WORLD 


GASHOLDERS. (a) Large or small, with Wrought-Iron Standards, or Cast-Iron Columns. 


(6) Guided by Pease’s Wire Ropes. Ask Price and inspect those already 
at work. Full guarantee given. 


(c) Cast or Wrought Iron Tanks. 


Drawings and Designs for all sizes always in stock. 
PURIFIERS. On the most modern system, with all kinds of Lifting Gear. 


SCRUBBERS Tower, with Canvas Screens. 


& 
WASHERS. New Mechanical Radial Washer-Scrubber, entirely new in principle 
and supersedes all others. 


CONDENSERS. Any capacity, Cast or Wrought, Tubular or Annular. 
HYDRAULIC MAINS and RETORT-FITTINGS of every description. 


RESIDUAL-RECOVERY PLANT. The most perfect Ammonia Still yet designed. New 
patent Saturator, entirely mechanical. Cyanide-recovery Plant. 





\J 


omit TE STIites 
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‘} dosert CLIFF & SONS, 


INCORPORATED IN 
THE LEEDS FIRE-CLAY COMPANY, Ltd., 


WORTLEY, LEEDS. 


LONDON Offices & Depéts : 
paltic Wharf, Waterloo Bridge. 


WHARVES NOS. 2 & 4, INSIDE G.N. 
G00D8 YARD, KING’S GROSS, N. 





Have been made 
in large quantities 


LIVERPOOL: for the last twelve 
16, Lightbody Street, years; and during the 
ie whole of that time, have 


been in regular use at most 
Queen Street. 















cellent ondiin of remaining as near 
stationary as possible under the varying 
conditions of their work—a quality which 












ESTABLISHED MORE THAN A QUARTER OF A CENTURY 


WORKS LONDON OFFICE:* 


HUNSLET. 
LEEDS 











(if will be appreciated by all Gas Engineers and 

— Managers. The generally expressed opinion is 

— that these Retorts are the very best that are made. 

D. 160, RETORTS CAREFULLY PACKED FOR EXPORT. ” 
eae Fire-Bricks, Lumps, Tiles, &c., &c., of every GAR REDS 
= description suitable for Gas-Works. G AS Pl ANT OF EVERY DESCRI PTI ON. 
5 0 

— IR. Sz J. DEMPSITER, 


pl 
\-@ 


ins, 


udy 


le 























ENGINEERS, TRONFOUNDERS, 


AND CONTRACTORS, 
Gas-Plant Works, Newton Heath, MANCHESTER. 


TOWER SCRUBBERS WITH PLANED JOINTS 
OF HANDSOME DESIGN. 





D. wish to specially direct the 
attention of Gas Managers to the larger quantity 
of Ammoniacal Liquor or Sulphate made by their 
Scrubbers than by any of the numerous Rotary and 
other Machines now upon the market. From 28 lbs. 
to 34 lbs. of Sulphate are produced (per ton of coal 
carbonized) by their Scrubbers; whereas 20 lbs. to 
22, lbs. is as much as can be got by the Machines. 
Gas Managers with low yields of Sulphate should 
not rest satisfied (because Ammonia does not show 
on test papers) until they are getting all the Am- 
monia it is possible to make. It should be remembered 
that each gallon of liquor, or 1 lb. of«Sulphate, is worth 
about 1d.; thus, when every ton of coal carbonized is 
multiplied by 6d., 8d., 10d., or 1s., from increased yield 
of Sulphate on the quantity of coals used per annum 
a very large extra profit is made. Irrespective of the 
profit made from the increased yield of Ammonia, these 
Scrubbers utilize the Ammonia as a purifying agent, and 
very considerably reduce the amount of work to be done 
in the purifiers. 


Messrs. R. & J. 





ES oS a 





London Offices: 


181, GRESHAM HOUSE, OLD BROAD ST., E.C. 







































JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. [April 19, il 9, vga, B Api 
THE WIGAN COAL & IRON CO, LIM™ | TH 
o j UP! 


Are exclusive Owners of the well-known HAIGH HALL & KIRKLESS MALL GAS COAL COLLIERIE 
and supply the Best Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, Cannel Nuts, &c. 


Mipianp District Orrice: 22, TEMPLE ST., BIRMINGHAM—Sors Acent: A. C. oe i 








(oF: 

TELEGRAPHIC Appress: “WIGAN BIRMINGHAM.” TELEPHONE No. 200. AND 

Lonpon District Orrice: 6, STRAND, LONDON—C. PARKER & SON, Sotz Acenrs, 
TELEGRAPHIC Appress: ‘PARKER LONDON.” 

ae Sole Man 

SPENT LIMES NO LONGER WASTE PRODUCTS § ..; 

9009000000000 000001 agiell 


Under G. R. HISLOP’S PATENTS 


All Spent Limes are most effectually, economically, and continuously recovered, and at from one-third to one-half the cost of New Lime. The results are a surprise to 
all who have inspected the process, and are entirely satisfactory to all now using it. Descriptive Pamphlet and Terms from Agents as under. 


REGENERATIVE SETTINGS OF RETORTS. — 


Hislop’s Patent Producer and Patent Charging Appli offer advant which are unapproachable; while in every other detail his Settings are confidently recom. 
mended as being the most inexpensive and effective possible. 


Wil 











Illustrated Pamphlet and Terms on application to J. E. FISHER, Stourbridge, Agent for England and Wales ; | to C. M. HAMILTON, Portlan 
Place, Hamilton, Agent for Scotland and Ireland ; and forall other Countries to the Patentee, 


Geo. R. HISLOP, Gas Engineer, PAISLEY, NB 


HANNA, DONALD, & WILSON, 


(Established 1851), 
GAS ENGINEERS & CONTRACTORS, 


Abercorn Foundry and Abbey Works, 
PAISLEY, N.B., 








MAKERS OF 














ENC 
Gasholders and Gas Plant ha 
OF EVERY DESCRIPTION. TRO 
Telegraphic Address: “Donald Paisley.” ] 
THE SPECIALITIES OF THE ser 
NEW CONVEYOR COMPANY, LTD | 
= Bi: a 
PLEASE 2 z 
bES.Fs | AUTOMATIC 
WRITE, FOR Je 2S fay RETORT & PURIFIER F i 
oe | 6) Oe, ee =F | .. 
ck : 
anita) AD 





1, METAL EXCHANGE BUILDINGS, LONDON, E.C. 





ae to 








| 


i 
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THE THAMES BANK IRON CO. 


UPPER GROUND STREET, LONDON, &.E., 


SUPPLY FROM STOCK 


CAST-IRON RETORTS, 
AND ALL KINDS OF GAS-WORKS APPARATUS. 


sOCKET-PIPES FOR GAS OR WATER PURPOSES. 
FLANGE PIPES FOR STEAM. 


Sole Manufacturers of LYON’S ‘PATENT’ GAS MAIN SYPHONS. 


AGENTS FOR 


{TTERTON’S PATENT APPARATUS for CHARGING RETORTS. 


WILLIAM INGHAM & SONS, 


Incorporated with the Leeds Fire-Clay Company, Ltd., 
WORTLEY FIRE-CLAY WORKS, _— 
zt Near LEEDS (= 









attention of GAS ENGINEERS to the fol- » 
i lowing advantages of their Retorts:— 
} 1. Bmooth interior, preventing adhesion of 


arbon. 
2, They can be made in one piece up to 10 feet 
lon; 


g- d 
8. Uniformity in thickness, ensuring equal | 
Expansion and Contraction. 


PATENT 











GAS SPECIALITIES IN 
ENGINEERS, CARBONIZING 
CONTRACTORS, } PLANT, 
IRONFOUNDERS, GENERATOR & 
RETORT REGENERATOR 
SETTERS, ETC. FURNACES. 
OVENDEN, : HALIFAX. 





Testimonials from 
Gas Companies and 
Local Authorities 





Contractor to 
Her Majesty’s Government. 


a 
(rosble’s 
on Application. 
p | [ 
The Indian Government. dill N. 
The Turkish Government. 


ADOLPHE CROSBIE, Colour Works, Wolverhampton. 








HENRY BALFOUR & CO., 


LEVEN, FIFE, 


MAKERS OF 


GASHOLDERS 


And all Classes of GAS PLANT, 


REVOLVING BRUSH SCRUBBERS, FOUR-WAY VALVES. 


LONDON: 13, BILLITER STREET, E.C. 





High-Water Boots. 


Woollen Miners’ Jackets, 


Gas-Bags for Mains. 





Delivery and Suction Hose, Gutta-Percha Acid Bottles, Leather Driving 
Bands, Woven Canvas Hose for Fire-Engines, Wedge and Square Gas-Bags, 
Air and Water Beds for Invalids, Oil Tarpauling Coats, Trousers, Hats, &c., 
Squeegees for cleansing Pavements, &c., Billiard and Bagatelle Cush, 
Tricycle Tyres, Leather Hose, Cotton Waste, Engine Cloths, Oils, &o., 
India-rubber Waterproof Garments for Walking, Driving, or Sporting 
Wear, Diving and Wading Dresses, Printers’ Blankets, Iron Wheels and 
Rollers covered with India-rubber. Stokers’ Gloves, 14s. per dozen. 
Write for Price List to 
THOMAS BUGDEN, Manufacturer, 


116 &118, GOSWELLROAD, LONDON, E.C. . 


S. PONTIFEX & 6O., 


GAS and WATER ENGINEERS, 
Manufacturers of and Contractors for the Maintenance of 
PUBLIC LAMPS & LANTERNS; 
GLASS—Flint, Opal, and Bent in Stock, and Cut to Sizes. 
WELL LAMPS, STREET NAME TABLETS, 


LAMP COLUMNS, HEAD IRONS, PUTTYLESS LAMPS, 
LANTERNS COCKS, REGULATORS, 


Improved High-Power Lanterns 
for Lighting Street Refuges 
and Open Spaces. 


BROWN’S PATENT 


LAMPLIGHTERS’ TORCHES. 


PROPRIETORS AND MANUFACTURERS OF 


BOX’S PATENT 


PUTTYLESS STREET LAMP. 


This Lamp may be supplied fitted with clear 
opal, or ribbed glass, as also with enamel tops if 
required. The necessary fittings for altering 
existing Lamps to this system can be supplied at 
moderate prices. 


S. PONTIFEX & C0., 22, COLEMAN ST.,LONDON. 


Works: 18, STEPHEN STREET, TOTTENHAM COURT ROAD, W. 

















GAS COAL, 


Near 


REAL OLD SILKSTONE GAS COAL, 


Address THE STRAFFORD COLLIERIES COMPANY, 
BARNSLEY, 


SOUTH YORKSHIRE. 
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W. PARKINSON & Co, 











Ve 
THE =m 
46 iB) wi 
PARKINSON”’ GAS GOOKER, § .... 
Fi 
THE NEWEST PATTERN COOKER INTRODUCED. 
Most substantially constructed. FOR 
Packed all round with Silicate to retain the heat, bie: 
Oven well ventilated, and provided with Flue Dt 
Damper. 
5 Spe 
Gives a powerful top heat. i 


Double Grill of simplest and most efficient kind. 
LINED THROUGHOUT WITH BEST ENAMEL. 


These Cookers have already been adopted by The Gaslight and Coke 
Company, as well as by many other prominent Companies. 





PARKINSON’S GRILLER 


(Registered Design). 






(dl Yt LLL “EN . 


Seeded oe uL Jeo dee Yew 
Fitted with twofold Fret, giving intense heat for ew ewe See o sooo eee 


grilling purposes, and supplying at the same time 


splendid boiling power. 





PELE PLAL LLL Ld 


WITHOUT MECHANICAL ACTION. 





Unrivalled for use in Restaurants, &c.! 








PARKINSON’S PATENT BOILING-BURNERS, | PARKINSON’S SPECIAL ROUND ELBOWS. 


| 
LATEST DESIGNS. LOWEST PRICES. For use in fitting up Gas Cookers, Fires, &c. 
HIGHEST HEATING POWER. 


Stamped in two halves from Special Dies, Seamed, and Tapered. 














PRICES AND FULL PARTICULARS ON APPLICATION. 





COTTAGE LANE WORKS, CITY ROAD, BELL BARN ROAD WORKS, 40, MAWSON’S CHAMBERS, DEANSGATE, 
xr.ON DON, | BIRMINGHAM. MANCHESTER. 
Telegraphic Address: “INDEX.” Telegraphic Address: “GAS-METERS.” Telegraphic Address: “PRECISION.” ; A 


[See also Advt., p. 696. 
——————— 


London: Printed by Watrer Kine (at the office of King, Sell, and Railton, Ltd., 12, Gough Square); and published by him at No, 11, Bolt Court, Fleet Street, 
in the City of London. —Tuesday, April 19, 1892, 








